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For the bays 
in the service 




A 

Victrola 
for Christmas 




Its priceless service in home and camp ! 



Victrola VI 

Mahnffanv or oak 



Measured by every standard, could any gift be more valuable, more con- 
cretely useful, as well as more delightfully entertaining than the Victrola ? 

Second only to the actual physical needs of the body is the imperative 
hunger of mind and spirit for their essential "foods" — music, literature, 
inspiration, education, comfort, and laughter. The Victrola is their tireless 
servant, bringing to them at any place, any time, the greatest art and enter- 
tainment of the whole world. 

Victrolas by the tens of thousands are in daily use by our military forces 
on land and sea. In more than 25,000 public schools the Victrola is helping 
to build Young America into a better citizenship. The Victrola has taught 
French to our soldiers, wireless to our sailors and aviators. In millions of 
homes the Victrola is educating, refining, uplifting our mighty democracy. 

Send the Victrola to the boys in camp to cheer and inspire them! Place 
it in the home for the benefit and pleasure of old and young alike! Give it 
for its value, its usefulness, its service, as well as for its unlimited, wholesome 
pleasure ! 

There are Victors and Victrolas in great variety from $12 to $950. 

Any \'ictor dealer will gladly demonstrate the Victrola and play anj" music you wish 



to hear. 




Victor Talking Machine Co., Camden, N. J., U. S. A. 



tVictrola 



One of Americas 
great contributions 
to the advancement 
of mankind 

Important Notice. Victor Records and Victor Ma- 
chines arc scientifically coordinated and synchronized in 
the processes of manufacture, and their use. one with the 
other, is absolutely essential to a perfect reproduction. 
New Victor Records demonstrated at all dealers on 
the 1st of each month 

"Victrola" is the registered Trademark of the Victor 
Talking Machine Company designatine the products of 
tlus Company only. 



For the folks 
at home 




"THE WOOD THAT ALL ITS USERS PRIZE, 
THE WISE INVESTOR SAFELY BUYS." 



A WORD 

as to fhf 

Reasons and Purposes 

behind the 

Cypress Pocket Library 

Everybody likes to build, but nobody likes "repair jobs." 

Repair jobs ine\ itably represent an additional investment without 
any addition to value. 

That point is worth digesting. 

When you build, whatever you build, you like to build "for 
keeps." 

Some people change their minds about styles, in building the 
same as in wearables; our tastes develop and result in changes in 
our wants; but nobody changes his or her mind as to wishing to 
get the greatest possible endurance, or loear, out of the things they 
buy, and especially is this true of building investments. 

Yet, singularly enough, so many people know so little about 
woods and their relati\-e values and special utilities; .so many people 
think that " lumber is lumber " and never attempt to specify the 
KIND of wood they wish used ; so many people believe that repair 
bills are " necessary evils, "that we believe we shall be able to render 
• a real public service by continuing the publication of THE CYPRESS 
POCKET LIBRARY, convenient in size, authoritative in character, 
of probable value as a technical guide, and careful and scrupulous 
in its every statement or inference. 

We have not, and do not, by any means, recommend the use 
of Cypress without discrimination; Cypress is not the best wood for 
every use; but where it IS appropriate it is .so emphatically (and 
demonstrably) the one best wood that the many should know 
about it instead of the comparatively few who formerly profited by 
their special knowledge. 

Writf, for Volumk I, with full text of S. Government 
Report on Cypress, and containing complete list of all the 43 vol- 
umes in the library. Then write us for the volumes that will best 
serve you. 

It may be of interest that many of the volumes of The Cypress 
Pocket Library have become established as standard works of 
reference — text-books — in a number of eminent educational institu- 
tions and Governmental Departments. This is a gratifying tribute 
- to the broad and helpful spirit in which these booklets have been 
produced, and more than justifies the theories behind the original 
pioneer idea of such a Librar>' for Lumber USERS. 



Let our "ALL-ROD ND HELPS DEPARTMENT" help YOU. Our entire resources 
are af-your service mith Reliable Counsel 

SOUTHERN CYPRESS MANUFACTURERS' ASSOCIATION 

/SI!' Hihernia Bank BuiUing. S'ew Orleans. Louisiana, 
or Hfard National Bank Building. J acksonviUf , Florida 

INSIST ON TRADE-MARKFD CYPRESS AT YOUR UOCAL LUMBER DEALER S 
IF HE HASN T IT. LET US KNOW IMMEDIATELY 
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FREE 



TEST 
LESSON 



Draftsmanship 

for this free lesson which explains the Chicago "1 ech" 
method of teaching Draftsmanship by mail. Positions 
at big salaries are now waiting for competent men. 
The call of men to the war has left vacan- 
cies everywhere. Even draftsmen 
of limited training and experience 
are snapped up and paid good sal- 
aries. If you are dissatisfied with 
your opportunities, learn Drafts- 
manship. _ Chicago "Tech" will 
train you in the most practical way 
in the shortest time. Mail the cou- 
pon today and let us tell you about 
the Chicago "Tech" method. This 
free lesson will show you how well 
equipped you are to follow Draftsman- 
ship. Enroll in the course only if you 
decide that you can take it up to advan- 
tage. No cost, no obligation on you to 
make this investigation. 

Come to the College or 

Learn At Home 

Hold your present position while training. 
Our experts will instruct you by mail. Only your 
spare time is required. You are directly "under 

practical draftsmen and engineers. You are taufrht exactly 
the work required in the draftinfr rooms of bit? concerns. 
No time to put in on unneceeeary studies. This means thor^ 
ough instruction and early g;raduation. 




$25 to $100 a Week 



Draftemcn earn (rood salaries in nor- 
ma! times. They command extra high 
ealariee now — and the tremendous 
work to be done after the war will brings a permanent and intensive demand for (rood men. 
Make yovir spare time count now for a higher salary and a better position. 



Auto and 
Gas Engine Course 

All nhoitt Biitomobitc mecbaniMn 
— its consinictioTi. operation and 
REPAIR — tftuzht by niail. You 
train dirpftlv under the Chicago 
•Teoh" auloiiH.hilr experts. Hplen- 
did opportuuitifs open now. 

Learn All This In 
Spare Time 

Principtea of the AutomobiU. 

Everj' point made clear about tbe 
boxi ' prin ipleii of propulsion, power, 
tranFmunion systoins. etc.. ete. 

Gasoline Ensinea. All about the 
different typo*. A eonulete eour*e 
in sao ensine ronetructioii. opera- 
tion and repair. 

Power Ptanta and Tranamla- 
aiona. ApplieatioD of power, by 4~ 
(W8-12 ryliader engines. Types of 
clutches. CJenr*. Drives. Axles, e*e. 

Carburetors mnd Fuel Supply 
Systems. All methods demon* 
strated. Fuel valuer. Mow to test, 
(isfloline and air mixtures. Uegula- 
tion. clc. etc., ete. 

Lubrication and Cooling. All 
itbout oils and how to test tbcm. 
Hplash attil lirculatinic systeiiia. 
Operation in different cars expIaintKl. 
Diacrams, etc., etc.. etc. 

Batteries. Electrical principles 
explained. Instructivo diavrams o! 
wiriiiE an<l ronnc-tions. etc.. etc. 

Magneto Ignition. Principles 
and pra'lical operation of various 
tvpfis and sy.<itenis with diagrams. 
Generation of current. Field, ar- 
mature, high and low tcntdon. all 
explained. Complete in everj' point. 

Starting and Lighting Syatems. 
All motlern itiethodn. Starters — 
epark, mei-hanical. air, acetcliTie. 
eloririL". bfttterj" — ■ shown in detail 
with diagrams and full explana- 
tions. Chancing- Motor and gen- 
erator adjustments, etc., etc. 

Know How to Fix Troubles 

Most complete instructio'i in au>o 
repair work. I-^juipB you for high 
pay or to start a businetis. Big de- 
maud for trainml repair men. 

WRITE 

Send the coupon and get cata> 
log and all information now. 



FREE Instruments 




Every student of the Chicag'O 
"Tech" Course in Draftsmanship 
receives this set of instruments, or 
a cash credit incase he already has 
a Bet. These instruments areof the 
same make and sizes as used by 
high salaried experts in drafting 
rooms of factories, shops, railroads, 
etc. You use them while learn- 
ing— then take them n'srht into 
your practical work. 



Easy Payments 



The fees for Chicago "Tfrh" Courses are very moderate — and yoti 
can pay on L-asy temi.«. And ulso-you obtain in a few months what 
it would take several years to acquire by ordinary methods. You can 
(ret sn parly start, "Voii fre »oon ready to take a paying position and 
to qtiiokly cet back tbo cost of your oourso. 

Send the Coupon 

The sooner you are prepared the sooner you will be holdintr a job 
that pays a la.r^e salary and opens the way to advancement. Many ex- 
ecutives, general managers and Buperintcndentfl began as ilraftsmen. 

Other institutions ask you to pay first— and then to Hnd out later 
how well auaiified you are for this profession. We send the free lesson 
first and place you under no obliffation at all. Discover your qualifica* 
tions before you pay anything. 

The coupon will bring the Teat Lesson, free. Also information 
about the profession of Drnftsmnnship and detailed facts about Chi- 
cago "Tech" methods, the fees, terms, etc. Mark with X the branch 
you are mterested in— or if in doubt about which course to take, write 
a letter stating facts about yourself and asking our advice which will 
be freely given. Mail cither the coupon or the letter today. 



Chicasro Technical College, 

13t Chicago "Tech" Building, Chicago 

Without obligation to me, please send me your FREE Test Leaaoa and 
other interesting literature covering the subjert mdicated below. 
Mark X opposite work in which you are specially intereBted. 

□ Architectural Drafting □ Sheet Metal Drafting □ Estimating 

□ Machine Drafting □ Builders' Course O Surveying 

□ Electrical Drafting □ Plan Reading— Builders □ Mnp Drafting 

□ structural Drafting □ PlanRcBding-ShopMi-n □ Autosand Om KagliiaB 

Name 

Address 

City SUte 

College or Home Study? Stat*^ which 



learn Autu 



^ lusinesi 




RLG ARDI.ESS of your age or classification, or whether 3'ou are in 
_ the draft at all, the demand for men in the automobile and 
tractor biismess has opened opportunities never before known- 
out ot the Army as well as in the Army. 

In civilian life thousands of high pay positions are calling for me- 
chanics—thousands of new garages are needed. Reduction in the build- 
mg ot new cars forces greater use of old cars that must be kept in repair. 

Increased Truck and Tractor Demands 

Motor truck hauling to an enormous txtcnl is now supplementing railroad haulinc 
an<l more trucks are being put mto use every day. They are a war necessity. Wai^ 
needs have more th.in double.l tractor production. Thousjinds of tractor mechanics 
and operators needed at once and this great need for tractor men is daily increasing 
Hundreds of thousands of motor mechanics have gone to the Army and more thousands 
are going. New mechanics must be had for essential cmplo> nient at home at high pay. 

Learn Here in 6 to 8 Weeks 
Earn $100 to $400 a Month 

xf **? ****** Practical Method. Daily work on real Autos, 

Motor 1 rucks. Tractors, Poser Farming .Machinery and (las Engines of all kinds. 
Acres ot Hoor space enormous equipment and numerous .Master Mechanic Instructors 
make sure you will get what you came for, whether training for the Army or 
civdian expert. No books used. No tools or 
"extras" to buy. Plenty of opportunity to 
earn part living expenses while learning. 

If in the Draft Prepare Here 

The Rahc Training Certificate has enabled 
Iiundrcds and hundre<ls of men to pass into 
the Motor Transport Divisions of the .Army for 
service behind the lines, and at the higher 
pay provided for this service. V'nuscd 
tuition refunded if you are called while in 
school. Don't fail to learn all about this. 

Special Tuition Rate Now! 



Every ambitious man of mechan- 
ical inclination, 16 years and over, 
now has a ready chance to get into 
high pay, interesting and agreeable 
employment. Write for particulars. 

Write, or Mail 
Coupon Now ! 

Rahe Auto & 
Tractor School 

(ni<l^*l knd i;r«ati<<l In Ibp Horld) 

2885 Oak Street 
KANSAS CITY, MISSOURI 





Mail this Coupon 
today, giving age and 
occupation, for 7-Day 
Trial OBer. Big Illu«. 
tratcd Catalog and Op- 
portunity Book.... 



Xamo 

Address 



FREE 



A«e Occupation. . 
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CERTIFICATED 

ELECTRICIAN 

YOU MKN The country needs more trained, graduate 
LISTEN ^^^ctricians. Thousands have gone into the 

Government service and there is such an unusual de- 
mand for competent electrical men that I am making a wonder- 
ful offer at this time. HERE IS YOUR OPPORTUNITYJ, 
I want to send you my splendid offer now. 

Don't hesitate because of age or experience. Young men, boys 
and old men must now fill the gaps and keep business going. 
DO YOUR PART. Prepare yourself for a real position, by my Home 
Study Course in Practical Electricity. I am Chief Engineer of the Chicago 
Engineering Works. I have trained thousands of men and can help you better 
than anybody else. We also have large splendidly-equipped shops where you can 
come at any lime for special instruction without charge. No other correspondence 
school can give you this. 

SPECIAL OFFER: Right now I am giving a big valuable surprise that I cannot 
explain here, to every student who answers this ad. Write todav! 

H62£ to nOO£2 a Week 

Go after some real money. Qualify for one of the thousands of 

splendid positions open. All you need to start is a few months snappy, 
practical instruction from a competent engineer. Come to me — NOW. I'll give 
you my personal care to ensure rapid and efficient progress. My course is in- 
tensely practical. It is highly condensed, simplified, up-to-date and complete. I 
am so sure you will make a splendid success in this study, that I will Guara^ttee 
Under Bond to return to you every cent paid for tuition, if you are not entirely 
satisfied when you receive your Electrician's Certificate granted, vou as a graduate 
of my school. 

FREE— Lessons and Outfit— FREE 

Send me the Free Outfit Coupon at once. Do it now! For a limited 

period I am making a slashing cut in the cost of tuition, and giving each new student 
a grand outfit of Electrical Tools, Material and Instruments — in addition — Abso- 
lutely Free. I will also send you — free and fully prepaid — Proof Lessons to show 
you how easily you can be trained at home to enter this great profession, 
by means of my new, revised and original system of mail instruction. 




ACT PROMPTLY 

Get the full benefit of this great offer. Send the 
Coupon or a postal for free information without 
delay. Do it now — before my free offers and guar- 
antee are withdrawn. 

CHIEF ENGINEER COOKE 

Chicago Engineering Works 



441 Cass Street 



DEPT. 31 



CHICAGO, ILL. 



Use this "Free Outfit" Coupon 

CHIEF ENG. COOKE, Dept. 31 

441 Cass St., CHICAGO, ILL. 

Sir: Send at once — fully prepaid and entirely free — complete 
particulars of your great oflFer for this month. 

Name 7 

Address 
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WITHOUT training you are a diamond in 
the rough. You can't make the most of 
your natural ability. Your real value is 

hidden— always will be until you cut away the rough spots 
and polish up with practical training. That's all you have 
to do to put yourself in the position where you want to be 
— and where you rightly belong. There is no secret to suc- 
cess. It is just a question of mentally equipping yourself 
with practical training. You have the same chance as the 
"other fellow" — if you train. What are you going to do? 



What would it mean to you if 
your salary was doubled tomor- 
row? What would $5.00, $10.00 
or $20,000 more a week enable 
you to do? It would mean a 
whole lot more pleasure in 
life — a lot more satisfaction, 
wouldn't it Then why not 
get it? You can! It is not im- 
possible or even a hard task. It 
is simply a matter of fitting, 
yourself for the position and 
pay you want. Only by train- 



ing can you capitalize on your 
natural ability. If you can get 
what you are now eau'ning 
without training, think what 
you could make with it You 
have a lifetime of work ahead 
of you — so why not put in your 
time in congenial, profitable 
work. Thousands of American 
School Students will tell you it 
pays to train. Let US send you 
some proof of what our training 
has done for others. 



Wonderful Opportunities 
Await rrained Woriters 



If you are untrained, take a look into 
the future. Now that the war is won, 
there is a period of reconstruction com- 
ing which will mean unparalleled oppor- 
tunity for men who can think and act 
for themselves — trained men." The war- 
torn countries of Europe must be re- 
constructed and America must do its 

Do Yourself 

a favor 

Make up your mind today to fit your- 
self for a more congenial position 
and bijger pay. You can do this — 
eaay — if you will devote a part of 
your ipare time to study. Keep on earn- 
ing while you're learning. Check and 
mail the Coupon for Big Free Bulletin 
and details of Money-Back Guarantee. 

American School 
of Correspondence 

!>•■». C-1101 



share. America must also catch up 
with time lost in its own industrial ac- 
tivities. If you want to share in the 
prosperous times ahead you can do it. 
Get busy — now — and fit yourself with 
practical instruction that is guaranteed 
to satisfy you, and, therefore, guaran- 
teed to make you make good. 



]V.\iyr<r. ti!k key to success 



PLCAaC SCNO MC BOOKLET AND 
TrLL MC HDW I t.AN FIT MYSELF ^ 
rOH THE POSITION MARKED X r 

. — Hish School Graduate Lawyer 

...^Electrical Engineer Dufincss Manager 

rAvc. Li^ht& Tower Supt Ccrlified Public Accountant 

Hydroelectric Enpineer Accountant snd Aoditor 




...^Bookkeeper 

Stenographer 

.....Fire Insurance Expert 
...„Sanitary Engineer 

Master Plumber 

IleatinfT and Vent. Eneinefli 

...-Automobtle Engineer 
..,_Autoinobi!e Repainnan 
...-Airplane Mechanic 
Ornernl Education Course 

....J>rsftsmao and Deaigoer •m-Coouikhi Scbool Bnncbes 



...Telephone EnKineer 
...Telepmph Engineer 
...Wireless Operator 
.-Architect 
...Building Contractor 
...Civil Engineer 
...Structural Engineer 
...Meohanicnl En^nccr 
...S1k>p Superintendent 
...Steam Knpin 



Nnne.. 



Address.. 




Be 

An 

Artist 



CHfcK Fl»Of<J 



DRAWN BY 



14 YEAR OLD BOY 

Tho ftbove emrtoon wm» ilrawn hy Master tUih Rrrnnan, of the 
Wa.-ahiai{tooScbi>(>l of Art. lt.ii> wnu « that he xa M^llinir hb 
work uid that he is ct>rii><>ni»t «n a small paper in E%'Bniivitlr, 
In<l. He ia but one uf our many n udrnis ami Kradtiatca wtw are 
ffixJtinx money as cartooouu, ilIuHtratwrsaDd aesicDers. _ ' 

LEARN BY MAIL AT HOME! 

Ey OUT new method of.teacbintr drairlnir bf mail yoa can learn ' 
I your own bwnu, in a short timv. U«t inio this ia«cjnstlur 
work roiii-Kvlf and earn i^JiOlo t\{ii or mon: per wrekl 
The aluily b fascinating. Unl> a few mtnntvia ''ayl Ilarr your 
own stuuio or «eottre hiKh-flatartrtI po«ttion. Or H-<irk in apaiv i 
time. Blany Ktudonta earn wliile tbvy are learning. I 

CDPP t BOOK AND ARTISTS I 
r IVCiE. I pUTFITl WRITE TODAY 

A CMoplete outfit /r«' to all stridrnrs, Inchides Avrrythlns 
required to produtK- hui>i:rtJ" <>f nollarn' wurih of pii-Mins. I 
... . .■_ . .—^ lim'fed number of new i 

•r forbeaiitirtjl Biwii l.i, *"H<>w to i 
<h drnwioffv and full particular* 
Do it now — before you fontot, 

WASHINGTON SCHOOL OF ART, Inc. 

nil H stmt. N. W. - ■ WasHvtM, 0. C. 



NusicLessons 



UNDER MASTER TEACHERS 



A Complete Conservatory Course 

D__ ll^ail Wonderful honie study music lessons ondcr 
Dj IVldlt preat A-ncricp.n and European teachers. 
Elndorsedby rjiJ^r^ wz Ui, M:::".ter tcaclicm ijuiji' and OOftch 
yoa. Lessons a i;rirvt ! of ;-inipi!i.-i: y nr.' I coniploti'ii-JS:!. 

Any Instrument or Voice usro^yw 

are interested in— Piano, Harmony, Voice, Public School 
Music. Violin. Comet. Mandolin, Guit.nr, Banjo, or Reod 
Or^n— and we will send our KREE CATAIX)G covering 
all instrumentat and vocal countes. Send NOW. 

UNIVERSITY EXTENSION CONSERVATORY 
S181 SI«cel«My*ra Bldg. Chicaeo, lllinoia 

Better^aiir 
Position. 

PrefMre for a prt-manrnt ponitSon now and after 
^ the War. EUuwayTramc Inxpectomi are always fn line 
for advancpmcnt. No age tirnit-- onl; common school 
' wfucation reqiureu and Ihrre moDtb^' hunic study. UtshtF 




the Urea of th* 



cood Kaiary ud exnenaen. 
" ■- 'ir Tralftc ln«pect« 

III nroMCta his compa&y'a iDterpfts- aii Important 
L pmition. He'* paid to travel and obnrrvc. Wnrks for, and 
I . r- ... ^ . . .1 „^,|,7, 



twily in ronneeuon wfth, railroad offirlala- thii 
tK>und 'o nin a pooition of txust. 

iJuadreoa DMKlrd rtsht now- thi>aEian()!< later. Otsdy 
for only thre4> moRth<« — we^'ll arranse for th* 

—writ* todar. AJfcM^ 



standard Business Traihino lxist. 

BUFFALO. N v. ; 



COPY THIS SKETCH 

and let'a what roQ MB do with It. 

<«rti>oniiita and illiis'ratara earn fromS20 
toS125or more in.-r w<-<>fc. My practical 
system of p«ri»onal <tidividual lesaons by 
mail will uuvelup your lalmt, FifUrn 
years aurorsKful "ork for newaoapers 
and maraztnt^s qualifie« me to Iracn you. 
Send sketch of Uncle Sun with 6c in 
atamps for («■ at t^'-iton plate; also CoUec- 
tton of drawinir-i nhowlajt poBslbilities for 
YOU. .>Yrt(« vour ngt. 

— - I of lllustratlfiK 

and Cartoonlns 
1451 Schofield Bldx-. Cleveland. O 




Uncle Sam Wants Help 

Thousands Men— Women, Wanted 

..lallwnMallCliilitllMtaSim . .Cntms Mtlons StMbtlSH 

. .PnttfflnCltit SIMIitlSn . .Muul iMenui SMStailM 

. .PnMflciCarrlnSlintitlSH . .Stnvnther tizmutisa 

..lanlMtilCiiTlir Jt34ti$:iM . .CIntitWubliirtiutllllOtitISM 



Name . 



Address , 

Sign your name and address and send us this coupon 
immediately. We will immediiitcly send you (1) a 
full description of the position checked. (2) a list of 
many U. S. Gov't Jobs now open and directions telling 
how to get free coachinR for the position checked. 

Franklin InsHtuta, Dapt. YUl, Rachastfr, N. V, 



January, 191i) 



Here is"%tiir Chaiace to Stacceed, 





nnd 



Do you want to know the facts about 
the following electrical subjects? They are 
all covered in Hawkins Electrical Guides. 

1 Contains paic^s. 38$ illustrationa. Eloctrical siiitui and syntbots — atatir 
" current cl<'cirii^ity — priiaftr>' cella — conduclors anil inaulfttorw — rcBintanco anil 

ductiv'ity — maenetimn — induction coil* — dynamo prinriplea — classes o( dynamos — armature! — 

windings — (■i>iiiiriutaiion — brushra, ptc. 

f^fk O (-onlains p&jiwt. 3'J4 illufltrattons. Motor principles — armature rraclion — motor 

• Btttrtini; — ralnulations — braki> Ixtrwepowcr — (telfNi'tion and installation of dynamos and 
motors — Kalvanumetera — atandanl cells — current measurement — n-fli8tanc<> nieasurcnienl — 
voltmeters — wattmetera — watl hour met«r» — operation of dynamos — operation of motors, etc. 
|U|^ O Contains 3()0 paKt^a. 42J iliustrutions. Distribution systoms — wires and wire eal- 

, culations — iiinde, outside and undorErouiid winiiK — 6i«n flashers — linhtninK protection 
— rectifiers — storasa battery Ryatf>ins. etc. 

I^f^ M Contains 270 paiccs, 370 illuatratioDa, Alternating current principlea — altematins 
^ current diaerams— the po »er factor— alternator principles — alternator construction— 
windinjcs. etc. 

f^fk C Contains 320 panes, 614 illustmtions. A, C. Motors — syncbronous and induction 
^ motor principles — A. C. commutator motorn — induction mulora — transformei-B; losses, 

ronstrurtion. connectiuufl, tests — tninvcrtont — routiliera, etc. 

C Contains 2t>S paicc<<, 472 illustrations. Alternating current systems— switch! ns 
" devices — circuit brt^akers — rela>-a — lijihtoinc protector apparatus — rcKulalins devices 

• — aynchronous condensers — indic«tiiix devices — meters — power factor indicators — wave form 

measurement— flwitx^h l>oanls, etc. 

7 Contains 316 paxes, 379 iUiistrations. AltemalinK current, wirinic power stations 

* — turbines: matuMiemant selection, location, erection, testing, running, care and repair 
— ii-lcphones, otc. 

§^r% Q Contains 332 paces, 436 illustrations. Telegraph — simultaneous toletcraphy and 
** telephony — wircK'ss — electric l>etls — electric liKhtiiiK — photometry, etc. 

9^g% Q Contains :i'22 pa^es, (i27 illuatrationn. Klectric railways — electric locomotivea — car 
^ liRhtinK — trolley car operation — miscellanooua applications — motion pictures — gas 

envine ienition — automobile nelf-starters and llchtinc B>'stcmf. electric vehicles, etc. 

4 A Contains 513 paaea. 590 illustrations. Elevators — cranes — pumps — air conipreasors 
— deetric heating — electric woldinc — solderina and braiiog — industrial electrolyeis 

— eloctro-plating — electro-therapeutics — X -rays, etc. 

Also a romplete 120-paite ready reference index of the complete library. This index has been 
planned to render easily accessible all the vast information contained in the 10 Electrical Ruides. 
There ar* over 13,500 cross references. Vou find what you want to know instantly. 



TESTIMONIALS 



''Hawkins Electrical Guides are priceless to me. They are the most 
concise treatise on electricity that have come into my reach.'* 

W. Francis Green, Phila. Electric Co.. Philadelphia. Pa. 

"I would not part with Hawkins Electrical Guides for ten times their 
cost if it were impossible to replace them." 

Carl Fortes. Benicia Arsenal. Benicia, Cal. 

"Through the help I have received 
from my set of Hawkins Electrical 
Guides I have secured a position 
which pays me 100' ; more than I 
was receiving before I owned the 
books." — Harlem Day, Centralia, 111. 

"I find the Hawkins Electrical 
Okjides very helpful in my every- 
day work." 

J. W. Suter. West Penn. Traction 
Co., Pittsburgh, Pa. 



"VT'OU need specialized knowledge today if 
^ you are to master electrical forces and 
command the high salary of an electrical ex- 
pert. Success in electricity witl come through 
your ability to acquire and use the special- 
ized knowledge of others— knowledge collected 
and condensed in Hawkins Electrical Guides. 

Just think how much these books will help you. 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, prac- 
tices, problems, troubles and ways of doing things 
electrically. If you are an Engineer, Electrician, 
Mechanic, Helper or Student, "Hawkins Electrical 
Guides" are a necessity in your daily work. 

The set contains ten helpful and practical volumes — writ- 
ten in clear, concise language — easy to understand — no 
wasted words — full of up-to-the-minute electrical knowl- 
edge which you can apply to the problems that come up. 

HAWKINS 

ELECTRICAL GUIDES 

The guides are pocket size. You can carry a volume 
about with you until you have mastered its contents. 
The subjects are indexed so that you can find your 
information instantly, airanged in the form of questions 
you would ask and the answers an expert would give you. 
It's like having a famous Electrical authority always at 
your elbow ready to answer any questions you ask. 

The Guides are truly beautiful books with flexible covers, 
gold title and edges and are well printed in large type on 
high grade paper. They are a pleasure to study and possess. 

The Whole Set Shipped 

"X"^ 1 T^Vf^r^ Send no money. You 

* " * *^ * must see and ex- 

amine the Guides before you can realize how 
valuable they are. It will cost you nothing 
to look them over. Use them in your work 
— pick up some information that will 
increase your earning ability. Decide 
for yourself that they are the most 
complete and clearly written elec- 
tn'cal books ever published. Every book 
is complete in itself but the entire set 
is the best bargain. Accept this un- 
usual offer now — mail the coupon 
today. If you decide to keep the 



books you can make settle- 
ment at only SI per month, 
until paid for. 



THEO. 
AUDEL 
& CO. 
72 nith Ave. 

NewYork.N.Y. 

Pleapp piibmit me 
for examination 
Hawkins EUetrieal 
Quides (price St each). 

Ship at once, prepaid, 
the 10 numbers. If satis- 
factory I agree to send you 
f 1 within seven days and to 
further mail you 51 each month 
until paid. 

USE PENCIL 



Signature 



$ 



1 



A 

NUMBER 

A 

MONTH 



Occupation 



EXAMINATION 
COUPON 



Employed by. 



R«f»ff«nc« Pop.Bc Jan.'19. 
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i'opular Science Monthly 



WANTED-=^ 




K I. Shorfhtipd h'tstenrd his promntfon fwm stenotrraptnr 
to cxfcutire: now he depends upon it more than eter. 



Learn KI* Shorthand 

-simplified Stenography- 

Be Morelhan a Stenographer 

K. I. Shorthand, which you can learn 
in five evenings (then acquire speed), is 
your shortest road to high salaried, re- 
sponsible positions. 

It will make you master of your job as 
stenographer or secretary, enable you 
to give loo% satisf:!ction to your em- 
ployer and by increasing your all-'round 
cfTiciency put you in line for rapid 
advancement. 

You will need the big help that K. I. 
Shorthand will give you in forging ahead 
during the period, now here, when in- 
dustry resumes its pre-war stride and 
business booms e\'erywhere. You can- 
not win the fight for fame and fortune 
hidden in the ranks of the unskilled. 
IC. I. Shorthand will bring you right 
into the front ofRce where you can 
learn the "inside" of the business ami 
get a chance to show what you can do. 

The best of it is that K. I. Shorthand will bp your efficiency-aid all through your 
career, for mark you, this is the speed-writing practiced by men who do things in all 
ranks — not only stenographers. Constantly it is depended upon for making important 
or private memoranda; taking messages verbatim; recording board-meeting facts; jol- 
ting down business-getting ideas, by executives, industrial engineers, salesmen, adver- 
tising men, law>'ers, teachers, ministers, in short, by people in practically every walk of life. 

You can learn 
in 5 evenings 

Why have men and Momcn of this calibre learnixl 
K. I. Shorthand when they could never learn another 
system? Because K. I. Shorthand can be learned 
in five evenings whereas other systems require 
six months' or a year's study-grind; because the 
K. I. Shorthand Course costs the merest trifle; be- 
cause notes years old can be read as readily as when 
fresh; because it is not necessary to keep up practice; 
Ijecause it is more natural to write than long-hand. 

30 Days' Approval. \ ou learn in your own home by 
our mail tuition course. You will have all the personal 
help of our instruction staff that you need. We 
are not content to let you shift for yourself after you re- 
ceive the lessons. When your stenographic competency 
is established, we award you a recognized Certificate 
of Proficiency. 

A Complete Course — not merely a text-book! 
Do not confuse our complete course of mail instruc- 
tion with offers of stenograpiiic text-books which require 
you to study shorthand unaided. Although you can 
learn K. I. Shorthand without mental strain and quickly, 
experts guide you to real proficiency in speed and ac- 
curacy as much as you require. There is no course 
to compare with K. 1. in brevity and practicability 
— and no course giving correspondence instruction ob- 
tainable at anything like our price. 

LEARN WITHOUT COST. You may learn the en- 
tire K. I. Shorthand system without paying a cent of 
your money. The coupon will bring you the information. 

FREE LESSONS. K. I. Shorthand is offered on the 
most liberal terms right now. Do not miss this op- 
portunity. Send immediately for the first two lessons 
free. You may then continue the entire course on 
a month's approval. We give you a positive guar- 
antee that you can learn or no cost to you. King 
Institute is incorporated in New York State, Sioo,ooi> 
authorized capital. 

Cut out and mail the coupon, or write a letter 
asking for free lessons and complete information. 
Be sure to mention "Popular Science Monthly." 



Remarkable Records 
which you can equal 

Below : ro tnit a few of IcKloim of tpwti- 
monlals wtilcli we are really to give you 
w.th full uddreuacs. 

SO Worda a MinuU in tO Daym. "Al- 
n-ailv 1 c»n uritc fifty or moru wor»I» i»cr 
itiiniitf and it only t<M>k ten dayH—about h 
(innrttT hour each day to K«ni," 

IIbnuy Dranke. 

80 Worda a MinuU in 3 Wemka. -f 

wish to j'tatc my iipprociation of K. 1. .Slmri- 
liHud. I am dpliithtod with the Byst^m. After 
tlirw! wi'i'ks' pmcticf. 1 cnn twkn i-iality vtunl^ 
a minut*.'." Kleanor HKiSNtK. 

Profeational Stenographer. 'Ttnir 
ttuintlis ajE<> I knew alisolulfly iiothiitE of tbo 
first nidimcntif of Khorthaud. To-day 1 am 
lioUliiiK a position as st<>iioisraph«r in tlie 
office of Inspector of BuildinE* where ttm 
tfrnut apply almost wholly to liuildine ro li- 
ft ruction I think this BUflicionl recommemla- 
liou of yuur »>-eflfm." E. M. rLLTON. 

A Teacher* 9 Testimony. "1 leamed 

the K. I. Shorthartd principles In five 
hours uiid aftt-r not «iuitt> two wi-rk»' prac- 
tice I oau writf aliiiont n-s last a.** any one would 
dictatv. It in raeirr to read tliao auy oHkt 
tts'Ktcm I have seen." 

W. RciXILJII AUJES. 

Umed in Big Bu»ine»». "I learned 

your aystem of shorthand to aave time in 

itiakinic notra whilo puSfioK nlxtut the plnn". 
Alter only (ili«ht study 1 ran tuki* down ordina- 
ry .'.ntviTwiliofiH. K. 1. HltorlWtul iit 
practical, time-aaving and timple." 

t<. B. HoPKH. 

A Joumaliat. "Your ayatem excel- 
lent, being aimple. and yet comprehen- 

aive. I litid K. 1. Shorthand fiuKinatiitt: iti 
my work as a pre«B corr«»pond<*nt." 

Abbib ToUPK.I.S;t. 

Eaaier to Learn. "I Btarted with the 
Ut'H Pitman melhixl Iml stopped it to (ak« 
your Course and I find it much quicker 
•nd easier to learn," 

John L-vciicn mater. 

An Authort.»a. "A truly wonderful thinfl: 
ia K. I. Shorlhand. It aurely ia ainipiihcd 
BlenoitrAt'hy lliat anyone ean learn in m few 
hour*; and then it ia a plpasuro to speed up 
in writinn one'ji own tliouehts or takinic down 
u'hat uthent are itAyinK. I am amaz<<d at your 
beautifully easy method of acqiiirii.'E such 
u valuable nrconipliMhiiient." 

tlRACK MIL.LRR WlIITB. 

(FamouH for "Ti-m> of the Storm Country" and 
numuroiiN other )*ooks and acreon plays.) 




154 E. 3Zd St.. N«w Yoifc, N. Y. Or 8 St, Wabuh Ave., Chiufo, lU. | 



Pleusc send mp Iht* Ilrst two U>^)ns In K. I. ShorthMnd. FREE, 
also full iDformutlou o.rered iu Popular Science Monthly. 



hict. I am tak%ng 
i| Hovrn in K. I, 



I 
I 
I 
I 

I Name- 
I 

^ Adt>ri- 



MAIL THE COUPON FOR FREE LESSONS 

ItisiiiutQ 




" 7Ui OS /oat oa vov 

iiA-s. / am Uikitia 
if tfmen in K. f, 
Shnrtkatft. ' ' 



- Travelins Salesmen are Essential— GoTem* 

mentRulinB. The demand exceeuu thupupply. Sales- 
manship ofTorS you afu ureof tinlimitcd possibilities— a 
Buccessi'ul career. Why not prepare yoiirseli in spare 
time to enter this ProductiveandPrj&Cabla line of work. 

Earn $35 to $100 a Week 

Thousands of men and women have been trained 

throuKh our Homi' Study Course nnd our Free Errplcy- 
munt Service has helped thousnnaa I o sucress. L' t 1:3 
do the same for you, Wri'e tr.t'ay f r biflr F-e 
Book, list of openings, and full parLicalurs. A<^dreas 

NATIONAL SALCSMENS TRAINING ASSOCIATION 

Dept.l5-A Chicago. HI., U. S. A. 



BEATRAVELING SALESMAN 



Learn the 
Most Useful Occupation 

Thin irt the school of EXPEUIKN'CK In whirh j-ou 
1 KAKN i>y DOINti e\'ery phase Of the Electrical 
profes:iion. No booka ueed. 

There iire no "tlawKia." Kvery "I^amer" poes 
aheiul :is fiial ii« tie sIiowb pro elency. aiid irradiuiiea 
just as soon iis he hud proved hy what he hiis d( ne 
that he knows how to do It That a why this school 
ia in such hlKh standing In the educational world. 
Kvery one is asked to VISIT the school any hour of 
the day or evening. 

Drop n PoRlnl Ca'd for 

I'liEE ( G/'utfc Caioiouue 

The New York Electrical School 



40 West 17th Strmt, 



N. Y. City 



WIRELESS 

OPERATORS WANTED 



I and wish to better yourself thii 



If you are ambitio 
i« your of^>ortunity. 

America's new Merchant Marine needs trained vrire- 
less operators. Good pay. pleasant life and splendid 
chance to sec the worki and help in the reconstruction 
o( Eurt^. We will quickly qualify you to receive 
a Govcmmmt license. Our classes nave supplied 
hundreds of expert Wireless and Land Line Operators. 

Write for illustrated booklet giving full particulars 
about "The Best Radio School in New York ( ily." 



East Side 
Branch 
Lenox 6051 



Y. M. C. A. 

86th St. and Lexington Ave. 
New York. 



Gov t Jobs m 

Short hours. Easy work. No strikes. No hard timM. 
Steady, lifetime poaitluns. $76 to $1&0 a monili to start. 
Uuick profnotioD. , 

ncn wmntUil iK;„^«f£„^i^•'„•'J.'; 

other wonderful ft>]vimtjur«s offered by U. S. Govertiinent. RadwHy Mail, 
I'oat Oillc'e. Custom House, t'snunii t'snal Knd «thrr divisions. Frettare 
undi^r form- r Cm! St-rvic*- Sfcretarv-fc^aniiniT. You can qualify. 
Write fi>r FRKE EtOOK and St-^-rlal IJO Irtiy (H!rr NOW. 

Patterson Ctv<r»«fv»ca School, fl Ha%y» Blila.. Woch^stey. N- V. 

Big, Practical, Working rDCT 
ELECTRICAL OUTFIT T IxlliU 

Not toyn, but utRndurd sise and make toola ar>d npimratuH for doiiw 
cxperimentinit and i>rac(ical electrical work. We (;ive f(>mi>lttte outfit 
Ahaalntrly FVre so thnt you can become famdiar wii-h OiKi of toolu quickly. 
I a^rn FlM>h^ritw ""der personal direction of I'rof . Wicks, a practical 
LCaiU bicvilllrilj Electrical fngineT of 'lU yi^&ra' extn^ricm^. Owinc 
to war (-oiidlttoiiB ttvere i« now an unprecedented demitml fcir Tratneo 
Electrieiati* at f^tir /Viy. Qualify now. Hi-re's your bin chance. 

W-IfA today for f>d1 pa''ticiilar3 rerardinir Wirko' Hi>ine Studr 
■ lie Courae in ElrctrU-lty and wonderful Kr^-e Ouifli (TfTcr. 

A. W. WICKS, Electrical EagiMer, WICXS EUCTRICAL DISTmnTC 

81 W Randolph Street. Dept 331 Chicago. IH. 



LANGUAGES ^^J^'^'^to 

OM ALU PHONOGRAPHS 



Like teamlnr a taoe— and aaeany." Our Dlse R4>eorda 
repeat the correct accent and rironimciiUioii iintil mm 
kaow it. Family and friends enjoy Innaruaire atuay by tfai 

LANGUAGE- PHONE METHOD 

And Ro««nthars Practical Llniruistry 
Used, endorsed and reeemmended by educators ani 
iithorHtee In all leadins univeraltlaa and collesna, 
_ .M.d. -Knonch MilitaryConveraation.witii records^ 
tor Army. Savv. RrA Cr-mH. WHie for MiliUry 
Circul«r. Hookl.-i ami Kt.-.- Ti i^^l Off,-i. 

THE LANGUAGE PHONE METHOD 
946 Putnam Btdn. . . 2 W 4Sth Street. M. Y, 




SMNISH.fBENCH 

ITilliN.ETC-, 



Looking For The Classified Advertiseinents? 

If so, turn to page 106 of the advertising section. 
You'll find much of interest and value in these little 
business-builders. 



Semi. BY MAIL. 



I won World's Flrat Priae for beat couraa III 

Panmanahip. Under roy guld n"e you can 

become an expert penman. Am placinir many of my 
Btiidenta aa Instmctorx in eominerrial colleaes at hlfrn 
ttalaries. If you wish to he<x«ne a better penman, wiTta 



C. W. RANSOM. 



Pavortte Pans 

an .K-uniHl. Write today. 

379 Eucs Bids., Kinsis Gty, Mft. 



January, 1919 




"$100 a Week, Nell! 



Think What That Means to Us! 



19 



"They've made me Superintendent — and doubled my salary! Now we 
can have the comforts and pleasures we've dreamed of— our own home, a 
maid for you, Nell, and no more worrying about the cost of living ! 

" The president called me in today and told me. He said he picked me 
for promotion three months ago when he learned I was studying at home 
with the International Correspondence Schools. Now my chance has 
come — and thanks to the I. C. S., I'm ready for it!" 

Thousands of men now know the joy 
of happy, prosperous homes because 
they let the International Correspond- 
ence Schools prepare them in spare 
hours for bigger work and better pay. 
You will find them in offices, shops, 
stores,mills,mines,factories,on railroads, 
in the Army and Navy — everwhere. 

Why don't you study some one thing and 
get ready for a real job. at a salary that will 
give your wife and children the things you 
would like them to have 



• TEAR OUT HERE 

INTERNATIONAL CORRESPONDENCE 
BOX 7618, SCRANTON, PA. 

Explain, without. oblleatini; me, bow I can qualify for the position, or in tb« 



SCHOOLS 



. without obllfiratine mi 
subject, before which I mark X. 



? 

You can do it! Pick the position you want 
in the work you like best and the I. C. S. 
will prepare you for it right in your own 
home, in your spare time — you need not lose a 
day or a dollar from your present occupation. 

Yes, you can do it! More than two million 
have done it in the last twenty-seven years. 
More than 100,000 are doinjr it right now. 
Wit'^out cost, without obligation, find out how 
you can join theni. Mark and mail this coupon 1 



1 AI»VERTISI>0 
J SiLtlKIIAKKilir 
] Traffic Manas^menl 

J Commercial Law 
J Certified Public Accountant 
1 Hiehcr Accountins 
} Kttllwny Accountani 
1 ROOkKFFPKR 
J Slcnnin'aphcr and TypUt 
J Good Knglish 
j Window Trimmer 
J Show-Card Writer 
jSlsn Pointer 
ICIVIL SKKVICB 
1 Railway Mail CIcifc 
1 Mail Carrier 
]f AKTOONIST 
Jlllusirator 
J Perspective Drawinc 
] Carpet Desieiicr 
J Wallpnper Desl(ni«r 
1 Kookcover Designer 
J TEACHER 

□ Common School Subjecta 
Q Kifih School Subjects 

Q Mathematics 

□ automobile OPERaTI!<0 

a Automobile Repairine 
Auto. Electrical Work 



ELErtRIOAL ENGINEER 
Electrician 
Electric Wirinc 
Electric Llehtlne 
F-lectric Car Runninc 
Heavy Electric Traction 
Electrical Draftsman 
Electric Machine Desicner 
Telegraph Enc'neer 
Telephone Woi^c 

ARCHITECT 

Architectural Draftaman 
Contractor end Builder 
Building Foreman 
Carpenter 
Concrete Builder 
PLl MHER * STEAM FITTER 
Healing Be Ventilation 
Plumbing; Inspector 
Foreman Plumber 
< HEHIST 

Analytical Chemlnt 

MI>e KOREMAXORENfilNEBB 

Coal Minine 

Metal Mining 

Metallurgist or Prospector 

.\s8ayer 

TEXTlLEOTERSEEKORSCrPT. 
_ Cotton Manufacturing 
"Woolen Manufacturing 



HECHAKKaL KSOIMEER 
^Mechanical Draftsman 
jMacbine Designer 
_ Machine Shop Practice 
_ Boilermaker or Designer 
_ Patternmaker 
_ Tool maker 
_ Foundry Work 

Blacksmith 
"Sheet Metal Worker 
STEAM KNni.SKFB 
Stationary Fireman 
^MARINE ENMKEEU 
_ «AS ES«INE OPERATIM 
J Refrigeration Engineer 
Ciril, ENni<llEFR 
Sur^-eylng and Mapping 
K. R. Constructing 
Bridge F.ngineer 
SHIP DRAFTSMAN 
Structural Draftsman 
Structural Engineer 
Municipal Engineer 
.>AV|<UTION 
Motor float RBnn*g 
AflRlClTLTURK 
Fruit Crowing 
Vegetable Growing 
Live Stock & Dairying 

poi'LTRT Raiser 



Spaabk 
lUUaa 



Name. 



Occupation 
and Employer. 



Street and No.. 



DraftsmenNeeded 

fU75Q2to'^25022?«"Sl'' 

"DRAFTSMEN are needed now more than ever. Thousands of 

high grade draftsmen and designers are in demand. Answer the call. 'This 
is your opportunity to get started in a profession that pays straight salaries of 
from $175 to $250 a month. I can train you in a short time to fill one of these 
big positions if you write to me at once. Every industry needs draftsmen badly 
right now. Under my p>er3onal training you can easily qualfy. Send the coupon 
below for my new book on drafting — it's Free. 

Learn Drafting— Fill Jobs 

You who have been waiting to get out of the rut— open the door and come on 

in. You can have these jobs. You can make this money. I have been training draftsmen for 
25 years. I know what they need quick to fill the very jobs open. Mail the coupon below for 
valuable book explaining how you can become a skilled, high priced draftsman in a short time 
and get the experience required. This book is FREE at present. Send for it TODAY. 




Chief Draftsman 



on practical work. Here is an 

opportunity for a limited and sel- 
ected number of ambitious men to 
receive individual training. As 
Chief Draftsman of a large and 
old established Company I have 
trained on prai^tical home etady work 
hundrofl* of men who arc now drawing the hinheBt top 
nott'h salaripp. At present I can ac<f pt a few niore to bo 
trained by m^perr^nnfilly until competsnt andVintil they 
have e:cperience to hold a position an first class draftsman. 



WiU Train Yon 

Personally 



DrawingTable 
Also FREE 



In order to train you qti 
rrKilv ilrAttHman's work 
to get practical workintf 
Mperk-ncc. 1 irivc yotj br- 
sitfeitall the u-orkiiiir took 
also FREE ■ rrRular aii- 
iu«tAl<lt> .IraflInK table if 
1 accept you as my Btu- 
ijent, Ihe namo t*l>le thut 
1 UM uu'seU. 




Size 

INCH 



FREK BOOK^\ 

OFFEK i orPON ^ 

Ctt(9l Draftsman D O 8 E 
Engineer's EQuipment Co. ^ 
\hv. 12(11 Chlcaco. III. ' 

Without any ol>liratian, pli^aac 
muil your ln» oli ■ ■Suct-essful 
l>r«ftamanahlp" an-1 full Dnrticu 
lard .>r yi»iir liberal "Pcrrsonnl Ii 
utriii^tion" offtT, Al-'o tell mc ho 
can fret ti« trainine to holil a hifth 

...l..^..! 1.; ;.. J . — I 



TIils$15i 

Draftsmans 

Working Outfit 

Free! 

Because of the urgent demand for more and better men in the draft- 
mg field I will eive absolutely FREE this $15.00 Drafting Outfit to 
BtudentB who enroll neht away. I know exactly tho quality and kind of prac- 
tical traininK and cxpemnce necessary to obtain and fill the taifbest paid posi- 
tions. This Is not a regular correspoDdeee school course. 

Mail Coupon at Once 



-Meckuicil _SUp Drafting GArdiilecturil 



Xame. 



Because T can Iiandte only a limited nunil)cr of studcius 
^ to give each the proper and practical training. Therefore, if you 
^ write AT ONt'K 1 will consider accepting you as my personal stu- 
I ^ dent to train you on regular drafting room work that will Rive 
^ you the experience that is demanded. What I want is the right 
kind of men and I charge you only a nominal price for training 
you that you can pay on very easy terms. My object is to 
^ develop experienced draftsmen, because they are badly 
needed right now and for the next twenty-five years to 
come. Send the coupon today — now. Address 



Address . 



come. Send the coupon today— 

>^ Chief Draftsman DOBE 



Eniinter's Equipmint Co.— Dif. 1201— CUuiii, III. 



Learn Electricity 

^ EARN $25 TO $60 
PER WEEK 




At Amrriw 
Btitution. 
booko. No 
fnstnjrlion. 



1 frr«Rtpiit practical iii- 
int-!<t p<|ui)>m<>nt. No 
lass«Ei All inilividual 
No HMclal rdnrnU*'!! 
ifceftnary. Pay and evcninir Bchi«'l. 
Open all year. Ent*r any timv. 
Earn whllo ytiu Irarn. All courier In 
Omftlne, Pfumbing. Brfckliylns and 
Motion Picture OperBtlng. Send r<ir 
irt- tH.>k nuw. Be sure (o Btatt< whli')i 
lurM interest)! you, 

COYNE TRADE AND ENGINEERING SCHOOLS 

Dept. 31. 39^1 East IIHrwU St., Chicago. III. 




Write for My FREE BOOK 

I can make a good penman of 
you at home during spare time. 
Write for my free book, "How 
to Become « Good Penman.** It contains 
speelmcnaand tells how otheni mastered penmanshlp- 
by the Tamblyn Syatem. Your name will beelegantly 
written on a card If you enclose stamp to pay poHtuge. 

FREE BOOK— Write for it Today 

F. W. Tamblyn, 437 Meyer BUg., Kansas Gly. U. S. A, 




Captain Oeoriw* Frederfplc 
Campbell I^ormerly Third 
Aoe of the ■R-^vil rirlnur 
Corns Chief ln<>tniPtor of 
VatlOTial Aero Inntitnte, 



Lef Me Train YOU in 

AVIATION 

I want you to take up Aviation. Posi- 
tions at good pay are going begging, 
because there are not enough trained 
SThJL iH , ^'t: train- YOTJ for some 
SnJi^„r T that pay blf wnEes. I know the 

to you Is to decide right now to take a 

Home Course in Aviation / 

In your Pnnre time ^'eml today for our 

CDrr JlOfW "1'' 1 '^t'*'' » l^rsonal ^ 
ri\C.C. DLIUN l^trrr alnrir wl'h it. I wtll y 
tff!l yoii*som«!IN?IPF fevtn nhmit this rrf at In- ^ 
dn*trv. You'n want to (Tft ripht in. Adnreaa > 

Capt. Geo. rCamnbell. Cliief Instnictor 

NATIONAL AERO INSTITUTE / 

Depl- 1201. Mcdoa Bids., QucaKO. IlL • Address 



Two AIrp* one Concerns 
a^ree to take every one of 
our students who have 
mastered our course for 
the biif paying positions 
of Mechanics, Inspectors, 
Assemblers, Engineers, etc. 
Why don't YOU qualify? 



/Fill ( 
Caol, 



Fill Out This Coupon and Mall Today 

Capi. CwrRcF. Campbell, Chief Instrwtor 
X Nalioroil Am Insiilule. Dept 1201 

^ Morinn Biiit^ff. Chicago. III. 

TVar Sir: Pl.-a.>*.- B-rtti me without obligation, 
pony t.f "The Pricrrc of ATfatlon/* atan 
partlrnlars of Had Coarse In the Principles of 
Aviation. 



Popular Science Monthly 

STAMMERERS., 

an open door \ 
j^to Freedom 1 



J^oaa'l thi- alory o a m&n v bo • 
stanin rrcd for tv cnty . years. J 
The niaD liiniBeH— 1 fnj(n;ili N. ■ 
BoK<-<*~ tcllt how be worked out 9 
and perfected a cure ana ficaUy ■ 
foiiD(:(>d the i^OBUe luitttute. f 
teud for bin bcx k "Stammer- * 
inK, Its Cau'C and He C urc." It • 
proven tlu t stsn^merios < an be J 
cured, that Ibf ro ttt a wey to | 
fret-dom. I-'cicriptioDB of elaas ■ 
rooms and doituiloricF are S 
gi\ en. A ddreas I 
BofTiic Instill to (Founded ]'M1) 9 
US'. 1 OKuc t<uare. * 
ItidiniiapoUfl. iDdiana. 



Bigger Profits Now 

IN MUSHROOMS 

War's end is booming njushroom demand. 
Prices are biph (It u sno heavy as meat 
Bubstitute. Now is llic tinic logrow tbetn. 
Men. wotnen and children by thoufauds 
dninn it Buccemfully in city and eountry. 
Orow in cellars, basement*, eheds. etc. Quick returns. Make 
%IQ to $75 a week. Ix-srn ainiple facts from Amonea> nuprvme 
authority. Rend for free iHuatrated book. " Truth About Mush- 
-oomf. today. 

Boreaii of MnshrooBi InifaslrT Dfpl. 526. 5005 W. Worth ht.. fticigt. HI. 





Learn Piano! 

This Interesting Free Book 



Off . ... 

quarter usual cost, 
maqlctann and heads of Ststj- ( 



i>r. yi.tr __ 

Mtthod in rndorppfi 1,^ l^dina 
»-rvm..rit!H. i^ijrrrcj-tul 2« frara* 



M. LQIMH COIttCTWTOBr. Strili Zk. Sidil 



Bostoi, tfm! 



ntiToons. coni- 
nierrl.il iifwsp;!!)*^ rttid 
niapazlnc llltistriitfiiu. 
taptcl rraynij rorirjiltfl 
and I''n»hlniij^. Earn i25 
to t200 a week. I'y 
(inr simple niethtMl your 
, , , I, , talent is quickly de- 

\eiO|>efI wltnoMt interferini! with pri«cnt work. By Mall 
or Local Classes. Tha largest practical art School in 
the world. Write for full purtlc ulurs aiul list of sucressful 
pupils. lIlustratM prospeetus, etc. Kudorscd by news- 
pai)ers nnd maKuzincs. 

ASSlHUTFIl AfiT STflUOS. SsD. Flattren Biilldlnp. New Tori. S.T. 



Learn Watch Repairing 



Be K «Btchmkk*r— Tou «sn ItKm tbli profltalilc irs'io 
by n)rmpoDd«ae« In s few w»kg In your own borne 
bj tbe DvS'Irii Ctuirt Sjitcm. After 70a cnisplrie 
the roiiTM yeni wUl know « watch from A to Z. You 
will knnwjuft what the matter li and how to r«palr 
oDf- When jcu ETSdoaiQ jou will be a prscticsl 
watthtnakpr sn<l repairer ati<t compijtciii to fill 
pociilun. I'OfltUns forour n-aduatcs. 
Aak tot our Prn h.x^\.. IteipUi&a 
our tjBKm and tcnni, 

THE DeSELMS WATCH SCHOOL 
687P«tTySt., ATTICA. IWD. 





DOYOU LIKE TO DRAW? 

Cartoonists are well paid 

Wo will not itlvr you any Brand prize If 
you answrr this nd. Nor will we claim to 
makw yod rich in a week. But If you are 
niixloui to di-vctoj) your talrnt with • «uc- 
CfBsf ul eartooniai . aoyou ran make money, 
Bvnd n eopy of thia picture, with ti cents 
III atiimpa for portfolio of eartoona and 
sample leaaon plate, and k-t aa explain. 

Ue W. I. EVANS SCHOOl OF CARTOONINC 
825 lain BUt. rirvfl>i.H t\\m 



Ridpath's 

History of the World 
AT A BARGAIN 




Nine 
Vols. 



'Ml account of the an-nt inrreiise in co-"! of pnper and 
leather it ne-'ej^ary to soon increaae< tlic price t'. cover 
in<re^.«l eo.t of nmniifiwlim-. W i- ^» U naive our present 
low price and easy terrra only in direct letters to iho-Nj 
niwiliiu: H' (he Coupon M-.w. Tear orf Coupon, write 
name and addresa plainly, and rrail now before you 
forgot it- Thu A'* Free ^uiin.Ic Viigt'-^ -niW giM* jtm somi- 
idpft of the Bplenfi d ill pfrntinns nnd wondorfi llv Senutifid 
Btylf" in whi h the work is writ tn. 1 hniitandf? hav e already 
availed thetiin-l ce of cmr cifTrr Pud c\ cry r>'ir<hfi-cr js niori- 
'bait aati^Gwi. MAIL COUPON NOW. 



>— I 



FREE COUP 



sa-< 



WESTERN NEWSPAPER ASSOCIATION a 19i 

S40 So. Dearborn St.. Chicaso, III. 
Please mail v<.ur 32.Da8e free sample booklet «f Rldpath*s 
History of the Wortd, corrair.i^« pFoir-rni-Dr.-^ of N«rol-<m. 
SorrHtPs. Cie-nr an<l other kt.-hI chnrarlfrs in tiit.irj-, and write 
me fiill porticiilnrs of your special Offer t<i Popular Sclsnce 
Monthly readers . 

NAME 



January, 1919 



course 

Secret Service 



r 



MORE Finger Print Experts are 
needed. Men who are masters of 
this profession are scarce. The de- 
mand for Finger Print Experts is great. 
As a special inducement we will give you 
free of charge our new easy reading 
course in Secret Service Intelligence if 
you act at once. 

Be a Finger Print Expert 

Build up a business on the basis of a 
trained brain. You can do it as a master 
of the Finger Print profession. There is 
crying need for Finger Print Experts right 
now and the demand for these trained 
men is growing every day. A profession 
that offers wonderful opportunities for 
advancement. Governments, corpora- 
tions, police departments, institutions 
and individuals have constant use for 
these specially trained men. The work 
is fascinating and 

The Pay Is Bigf 

No special education is necessary. You 
can become a master of this profession 
by studying at home in your spare time. 
Expert Finger Print men travel all over 
the country solving mysteries that bafHe 
all others. They are important men and 
highly regarded and envied by every one. 

Mail the Coupon 

Get full information about this great pro- 
fession and our big offer of a free course 
in Secret Service Intelligence. The mas- 
tery of these two closely allied professions 
places a brilliant career within your grasp. 
Achievements that will immediately 
place the stamp of success upon you, 
are now possible. Send this coupon for 
full information NOW. 

Unirersity of Applied Science 

"'be»k 1201, 1772 WUson Aye., Chit.go 

Gentl'^men: without any ob'igatlons whatever, eend mc 
your new FREK book on Flnner Prinw and your oOer of 
a free course in 8ecret Service Intelllgenoe. 



f 
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I AMrtti. 



\ All. 




^90to^250aA\ontl| 
FreeBoolcTellsHovil 



Traine<l men arc in bid demand at 
good salaries by the Signal De- 
4] partnient of everj- large railroad 
in the United States. 

To'Uy the opponiiiiiiics arc M^JKcr ami 1<-Her than ever. 

RAILROAD SIGNAL MEN 

are unrently n^dftd at salaries ranKlnir from S90 to 1250 a month. 
Th« traini»K necesMrv to (wt ntartcd in thip fascinntms work 
can h« eoaDy aninirpd at home bv any nmhittmix man. 

Write ti>ilay for Fr.?e B-H.k. Gf» all the fncla twftirp yoti 
I.rarn about th" bia n"«ition9 <ioen ttir(ni«rt>..iit fh»- ITnttcl ^tat.-*. 
Learn all abniU >.ur btir nppoial free outfit. Write n lelti-r or 
puati:ar<l nt v.nA eoaixin now. 

DKPVRTMKNT OF SIGNALING 
1810 WiUon Avo.. Room 1201, Chicago 

DEPARTMENT OF SIGNALING 

IStO Wilson Ave., Room 1201. Chkaso 

Pleas* send me abaolately fref an'l prepaid, without oblitratinir 
me In Kny way, your new book on Sirnal Enrtneerfne Almi all 
the facta on this pmfltahle work and your Spei'tal Ftee OtitHt. 

Name ■ 

AcMreaa 

Occupation Age 

SPFCIAL NOTE-IflvoM join the Army or Navy befoTe romolet- 
(ns your c<nirfl«>. nil pavmcnta will be poatponed tintil you return. 



How it Feels to Earn 
$1000 a Week 

By a Young Man Who Four Years Ago Drew a t2S a Week Salary. Tells How He 

Accomplished It 



HOW does it feel to earn $ looo a week ? How 
(Iocs it feel to have earned $200,000 in four 
years? How d<x?s it feel to be free from 
money worries? How dcjes it feel to Iiave every- 
thing one can want? These are questions I shall 
answer for the benefit of my reader out of my 
(»wn i>ersonal experience. And I shall try to ex- 
plain, siinpl>" and clcarl\- the secret of what my 
friends call my phenomenal success. 

I-et me begin four ycarii ago. At that time my 
wife and I and our two babies were living on my 
earnings of twent> -fivc dollars a week. We occu- 
pied a tiny flat, wore the simplest clothes, had to 
l3e satisfied with the cheapest entertainment — 
and dreamed sweet dreams of the time when 1 
should be earning fifty dollars a week. That 
was the limit of my ambition. Indeed, it seemed 
to Ik' the limit of my possibilities. For 1 was but 
an average man, without influential friends, 
without a liberal education, without a dom- 
inating personality, and without money. 

With nothing to begin with. I have become the 
s jle owner of a business which has paid me over 
$200,000 in clear profits during the past four 
years and which now pays me more than a 
thousand dollars a week. I did not gand>le. I 
did not make my money in Wall Street. M\' 
business is not a war bab> — on the coijtrary, man\ 
others in my line have failed since the war began. 

In four years, the entire scheme of my life has 
changed. Instead of living in a two by four Hat. 
we occupy our own home, built for us at a cost of 
over 560.000. We have three automobiles. Our 
children go to private schools. We have every- 
thing we want, and we want the best of every- 
thing. Instead of dreaming of fifty dollars a 
week I am dreaming in terms of a million dollars 
— with greater possibilities of niy dream coming 
true ttian my former dream of earning fifty 
dollars a week. 

What brought about this remarkable change? 
What transformed me. almost overnight, from a 
slow-going, easily-satisfied, average man — into a 
positive, <iulck-acting, deteriniiicd individual 
who admits no ilefeat, who overcomes every 
obstacle, and who completely dominates evcr\- 
situation? It all began with a question my wife 
asked me one evening after reading an article 
in a magazine about a great engineer who was 
said to earn a $50,000 salary, 

"How do you suppose it feels to eani Siooo a 
week?" she asked. -And without thinking. I re- 
plied, "I haven't the slightest idea, my dear, so 
tlie only way to find out is to earn il." We both 
laughed, and .soon the question was apparently 
forgotten. 

But that night, and for wc-eks afterward, the 
same tjuestion and my reply kept popping into 
my brain. I began to anah ze the qualities of the 
successful men in our town. Wliat is it thai 
enables them to get everything the>- want? The\' 
arc not better educated than I — indeed, some are 
far less intelligent. But they must have po,s- 
sessed .some quality that I lacked. Perhaps it 
was their mental attitude; perhaps they look at 
tliing,s from an entirely different angle than I. 
Whatever it was, that "something" was the 
secret of their success. It was the one thing that 
placed them head and shoulders above me in 
mone\-earning ability. In all other \va\'s we 
were the sanic. 

Determined to find out what that vital spark of 
success was. I bought books on every subiect that 
pertained to the mind. I followed one idea after 
another. But I didn't seem to get an\-where. 
Kiiialh-, when almost discouraeed, I came across 
a copy of "Power of Will." Like a bolt out of a 
clear sky there flashed in m>- brain the secret I 
had been seeking. There was the real, funda- 
mental principle of all success — Power of Will. 
There was the brain faculty I lacked, and which 
ever\- successful man possesses. 

"Power of Will" was wTittcn by Prof. Frank 
C'hanning Haddock, a scientist, whose name 
ranks with such leaders of thought as James 
Bergson and Royce. After twenty years of 
research and study, he had completed the most 
thorough and constructive study of will power 
ever made. I was astonished to read his state- 
ment that. "The will is just as .susceptible of 
development as the muscles of the body!" And 
Dr. Haddock had actually set down the very 
rules, lessons and exercises by which anyone 
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could develop the will, making it a bigger, strong- 
er force each day, simply through an easy, pro- 
gressive course of training. 

It is almos. needless to say that I at once began 
to practice the exercises formulated by Dr. Had- 
d )ck. And I need not recount the extraordinary 
results that I obtained almost from the first day. 
.Shortly after that. I took hold of a bnsini'ss that 
for twelve years had been losing money. 1 
started with $,loo of borrowed capital. During 
my first year 1 made $30,000. M>' secorul year 
paid me $50,000. My third year netted me 
$70,000. Last \ear, due to increased costs of 
materials, my profits were only $50,000, though 
my volume of business increased. New plans 
which I am forcing through will bring my profits 
for the present fiscal year up to $65,000. 

Earning a thousand dollars a week makes me 
feel secure against want. Il gives me the 
money with which to buy whatever will make my 
family happy. It enables me to take a chance on 
an investment that looks good, without worrying 
about losing the money. It frees my mind of 
financial worries. It has made me healthier, 
more contented, and keener minded. It is the 
greatest recipe I know for happiness. 

Prof. Haddock's lessons, rules and exercises in 
will training have recently been compiled and 
published in book form by the Pelton Publish- 
ing Co., of Meriden. Conn. I am authorized 
to sa>' that any reader who cares to examine the 
b,-x)k may do so without sending any money in 
advance. In other words, if after five days' 
reading, you do not feel that the book is worth 
$3. the sum asked, return it and you will owe 
nothing. When you receive your copy for 
examination I suggest that you first read the 
articles on the law of great thinking; how to de- 
velop analytical power; how to perfectly con- 
centrate on any .subject; how to guard against 
errors in thought; how to drive from the mind 
unwelcome thoughts; how to develop fearless- 
ness; how to use the mind in sickness; how to 
acquire a dominating ijersonality. 

Never before have business men and women needed 
this help so badly as in these tryinfi times. Hundreds 
of real and imaRinary obstacles confront us every day, 
and only thn«c who are masters of themselves and who 
hold their heads up, will succcixl. "Power of Will" as 
never before, is an absolute nece-ssity — an investment 
in self -culture which no (»ne can afford to deny himself." 

Some few doubters will scoff at the idea of will power 
Iwing the fountainhead of wealth, position and every- 
thing we are strivins for. But the great mass of intelli- 
gent men and women will at lea.st investiKate for them- 
selves by sending for the book at the iiublisher's risk. 
I am sure that any book that has done for me — and for 
thousands of others — what "Power of Will" has done — 
is well worth investigating. It is interesting to note 
that among the 2.S0.000 owners of "Power of Will" are 
such prominent men as Supreme Court Justice Parker; 
Wu Ting Kang, Ex-fJ. S. Chinese Ambassador; Lieul.- 
Gov. McKclvie. of Nebraska; Assistant Postmaster- 
General Britt; General Manager Christeson. of Wells- 
Fargo P-xpress Co.; E. St. VAmo Lewis; Governor Ar- 
thur Capper of Kansas, and thousands of others. In 
fact, today "Power of Will" is just as important, and as 
neccssan' to a man's or woman's equipment for success, 
as a dictionary'. To try to succeed without Power of 
Will is liiCc trying to do business without a telephone. 

As your first step in will training, I suggest immediate 
action in this matter before you. It is not even neces- 
sary to write a letter. Use the form below, if you prefer, 
addressing it to the Pelton Publishing Comi>any. I4-A 
Wilcox Block. Meriden. Conn., and the book will come 
by return mail. This one act may mean the turning 
point of your life, as it has meant to me and to so many 
others. 

The cost of paper, printing and binding has almost 
doubled during the past three years, in spite i>f which 
"Power of Will" lias not been increased in price. The 
publisher feels that so great a work should be kept as 
low-priced as jiossible. but in view of the enormous 
increase in the c^^t of every manufacturing item, the 
. present edition will he the last sold at the present price. 
The ne.xt c<lition will cost more. I urge \ nu to send in 
the coup^m now. 

[Helton publishing company 

I 14-A Wilcox Block, Meriden, Conn. 

II will e-xamine a cop\' of "Povver *>f Will" at your 
risk. I agree to remit ¥.1 f>r rrmail the Book in 5 
days. 

I Name 

I Address 

I City Slale 
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WhenYour Heart's in Your Mouth- 

Then is when Tire Chedns prove their Read value— they add so much 
to your brake power. Without them brakes would be useless. 

It's these unexpected emergencies that make a driver think quick and act like lightning. Whqn 
suddenly the children dash out from the pavement and are almost under your wheels before you 
realize it — you instinctively jam down your foot-brake and frantically grab the emergency. 

What if your brakes slipped and didn't hold ? Wouldn't the consequences be awful ? It's 
positively criminal for a driver of a motor car to overlook even the slightest safety precaution. 
Unquestionably the most effective supplementary addition to brake pmver when the roads and 
pavements are wet and slippery, is in the use of 

Weed Tire Chains 




Cars with chairdess tires on 
wet-greasy-slippery pavements lack 
brake power to the same degree as 
they would if their brake linings 
were made of wet-greasy-slippery 
bands of rubber. 



Wet rubber slips — never grips. It slides 
like a cake of soap on moistened hands. It 
lacksthe bite and hang-on ability of chains. 

Good brakes and Weed Tire Chains 
are undoubtedly the greatest factor in 
preventing motor accidents. 



/( 's the height of folly to even attempt to drive without chains 
on all four tire* when the roads are slippery and uncertain. 

AMERICAN CHAIN COMPANY, INC. 

BRIDGEPORT \^ CONNECTICUT 
In Canada : Dominion Chain Company, Limited, Niagara Falls, Ontario, Canada 

Largest Chain Manufacturers in the World 

The Complete Chain Line — all types, all sizes, all finishes — from plumbers* safety chain 

to ships' anchor chain. 
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"Dry Shooting" for Airplane Gunners 

By Captain E. C. Grossman, U. S. A. 



THE Yankee airplane machine- 
gunner has to lead the enemy 
plane with his aim, precisely 
as the duck-shooter has to get his 
line of fire out ahead of the whizzing 
teal to inrlict hits. If the airplane 
gunner shoots straight at the plane 
going past, he hits where the plane 
was, but is not, merely because it 
requires time for the bulbt to go 
even 200 yards, and the two planes 
are traveling at speeds never touched 
by wild fo.vl. 

Wherefore the neophyte in the 
machine-gun ga-ne is taught first to 
make quick allowance, by means of 
his "ring sights," for a plane traveling 
past him on a level and at right 
angles to the line of fire, and then 
later to lead correctly for the plane 
traveling in various directions with 
relation to his line of fire. 

Aiming Ahead of Target 

The student is seated in a pivoted 
plane chassis which sways at the 
slightest movement. It is fitted with 
the service ring sight, by which auto- 




Shooting clay pigeons is easy compared 
with calculating speed and direction 
of this model of a German battle-plane 



matic allowance is made to put the line 
of fire ahead of the enemy plane, while 
still aiming straight at the pilot 
of the other ship. By 
aiming through 
the side of 

the rear . ^ 



ring, the gunner can still aim directly 
at the other pilot, but is really 
pointing the gun ahead of the other 
plane, just as one can do with a wind- 
gage sight on a military rifle. 

Use of Miniature Airplanes 

With the students seated behind 
dummy guns, the crews working 
the targets operate the miniature 
planes mounted on pedestals to simu- 
late full-sized planes at a distance, 
traveling at various angles. The 
student becomes accustomed to lay- 
ing the sight of his gun on the plane 
and making the allowance necessary 
to inflict hits. 

The second stage is with actual 
machine-guns and ball cartridge. 
The guns are mounted to simulate 
machine-gun mounts on a plane, 
and the plane targets are operated by 
a hidden and protected crew, as in 
the first practice. 
The guns, how- 
ever, do not hit 
the planes, which 
are stationary. 




Seated in a pivoted 
plane chassis that 
sways to the slight- 
est movement, the 
student aviator 
learns the first 
principles of sight- 
ing a machine-gun 
at a rapidly moving 
enemy airplane 

0 iDtffrniilionftI Film 
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Practising with real machine-guns. The guns are mounted to simulate machine-gun 
mounts on an airplane, and the targets are operated by a hidden and protected crew 



Internationm) FUm 



They hit a target to the right or left 
of the plane, the change in position 
of the shot group being made, of 
course, by the necessary "lead" to hit 
a fast moving plane. 

The distance from the plane 
to various spots on the target is 



known and charted out; so, with the 
dummy plane at a given distance and 
"traveling" at the angle it is given by 
the pit screw, the position of the shot 
strike on the target to the right or 
left shows immediately whether or not 
a real plane would have been hit — 



whether the judgment and lead used 
was correct to hit. 

More advanced courses include firing 
from a high-speed hydroplane or sea- 
sled at targets in the water, and firing 
from planes at objects on the water 
to show bullet strike. 



How the Modern Grenadier Is Armed 

An ancient practice that was revived by 
the trench fighting of the great war 



THE hand grenade was used by the 
French as early as the sixteenth 
century. During the present war 
several types of this weapon have 
been evolved. There are two principal 
types of hand grenades in use. One 
type is e.xploded by a time-fuse, the 
other on striking the ground or some 
other resisting object. 

The Besozzi grenade has a time- 
fuse which causes the e.xplosion 
of the charge of the grenade five 
seconds after its ignition. The free 
end of the fuse has a match-tip which 
is ignited by striking it with a ring 
worn on the grenade-thrower's left 
hand. Within five seconds af- 
ter ignition, the grenade must be 
at a safe distance from the thrower 
and within the enemy's lines. The 
cast-steel body of the weapon is 
deeply grooved to assist in frag- 
mentation. 

The impact type of grenade is rep- 
resented by the pear-shaped grenade 
shown in the middle of the accom- 
panying picture. It has a firing 
lever, with a cam which holds up 
the firing needle when the lever is 
folded against the side of the 
grenade. The end of the lever is held 
in place by a strap which must be 
removed before the bomb is thrown. 
When the grenade leaves the hand 



of the thrower, the arm of the lever 
is swung through an arc of 180 degrees 
by a spring, and the cam releases the 
firing pin. 

The ball grenade is made to explode 
by a time-fuse. The fuse is enclosed 
in a wooden tube which forms the 
neck of the bomb. It is ignited by 



pulling out a friction pin. The 
soldier about to throw the grenade 
hooks the wrist strap of his throwing 
hand to the ring of the friction pin. 
When the grenade leaves his hand, the 
friction pin is jerked out, thereby 
igniting the fuse, which explodes the 
charge, usually after five seconds. 




© Underwood A Underwood 

The two principal types of modem hand grenades, those exploded by a time-fuse 
and those set off by the impact of striking the ground or some other resisting object 
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By placing a 
second propeller 
on the same 
shaft, an inven- 
tor expects to in- 
crease the speed 
of a ship with- 
out adding to the 
engine's burden 
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Will this Invention Increase the Ship 
Propeller's Efficiency? 

To increase the efficiency of the ship's 
propeller, it is suggested by an in- 
ventor to place a smaller propeller, but 
with a steeper pitch, in front of the usual 
propeller, and on the same shaft. The 
smaller radius of the auxiliary screw com- 
pensates for the greater pitch, reducing 
the resistance to the screw. 

The inventor of this double propeller 
claims that the auxiliary screw causes a 
better utilization of the engine's power. 
The small screw placed in front of the 
usual propeller acts upon the water 
near the shaft, where the larger screw 
exerts but little power. He contends 
that the addition of the smaller screw 
will not increase the burden placed upon 
the engine of the ship, and that, with the 
same motive force, it will add from 25 
to 30 per cent, to the driving power of 
the propeller. 

There is no doubt that the addition of 
another screw of greater pitch would in- 
crease the driving power of the propeller 

a great deal, 
but it is by 
no means 
clear how 
this can be 
produced 
without 
adding to 
the burden 
of the ship's 
engines. 

Will That Shell Hit the Mark? 
It Depends on the Wind 

IF you want to hit the target with a bullet, an arrow, or 
even a stone, you must allow for the wind. When ar- 
rows were used in warfare, the air currents were tested by 
experienced men, who determined the "windage" by throw- 
ing tufts of grass into the air and observing their drift. 

But that is not accurate enough for the modern artillery- 
man. What good is a tuft when the range of fire is five, ten, 
twenty miles? For the purposes of modern artillery practice, 
a method for testing the air currents has been evolved 
that is thoroughly scientific and surprisingly accurate. 

Small rubber balloons 
filled with hydrogen, and 
of a conspicuous red, are 
sent up, and their course is 
closely observed through the 
telescope of a transit instru- 
ment. The vertical rise of 
a balloon of that type under 
given conditions is known. 
The angle of deviation for 
diflferent heights is ascer- 
tained at intervals of a few 
seconds. These data are 
carefully recorded by the 
observer, and from them 
the angle of correction is 
computed — that is, the angle 
between the true sighting 
line of the gun and the line 
in which the gun must be 
pointed to hit the target. 





When the balloon ascends, its 
course is watched to learn the 
wind's velocity and direction 



This mass of steel is to be forged into armor-plate of the best grade 
and used on battleships: it takes a week for such a mass to cool 

A Little Ingot of Steel Weighing 
320,000 Pounds 

THE mass of steel shown above is known as a steel 
ingot, and its weight as it stands — or rather hangs 
suspended from a crane — is 320,000 pounds, or 160 tons. 
An ingot is the name given to the shape of the cold steel 
as it comes from the mold into which it was poured in a 
hot liquid condition when it left the steel-making furnace. 

Sometimes these molds are long and round, sometimes 
they are square, sometimes they are octagonal or fluted, and 
sometimes they are of the shape shown— rectangular 
masses several feet wide and a foot or two or more thick. 

It is the latter, similar 
to the one illustrated, which 
are later reheated and forged 
into the armor-plate, several 
inches thick, which is used 
to protect the sides of 
battleships. It takes a 
week or two for these large 
masses of metal to cool. 

The ingot proper, or that 
portion which is finally used 
to be forged down to armor- 
plate or other finished forg- 
ings, is the rectangular 
part. The circular part, 
called the head, cools 
last, and presses down upon 
the lower main mass as 
this cools, filling up any 
part of this that becomes 
hollow. 
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An Aid to School -Teachers 

TTHANKS to the ingenuity of an 
American inventor, the school- 
teacher may utilize the small boy's 
energy to good purpose by allowing 
him to clean his eraser automatically. 
The essential feature is an all-metal 
trough into which a galvanized 
wire screen fits, causing the dust 
to fall into the dust receptacle 
below every time the eraser is set 
down. 

The eraser, is held out of the 
dust, as is the crayon. The screen 
can be removed and the dust cleaned 
out as often as is necessary. As the 
trough is all metal, it cannot be 
marred by mischievous pupils. It 
holds fast to the walls without warp- 
ing. The holder, which may be 
easily installed in any school building, 
is especially suitable for fireproof 
structures. 




Back- Yard Coal Mines 

/^'OAL shortage has no terrors 
^ for people throughout great areas 
of North Dakota, Montana, and 
Wyoming. They have coal mines in 
their back yards. 

The largest deposits of coal in the 
United States are the lignite coal- 
beds of the Northwest, as yet prac- 
tically unexploited. In western 
North Dakota alone the U. S. Geo- 
logical Survey estimates there are 
500,000,000,000 tons. The majority 
of farmers either have lignite on 
their own farms or dig their supply 
from a neighbor's coal vein. 



Chicago's Memorial Arch to 
Her Dead Heroes 

A MEMORIAL arch in Grant Park, 
Chicago, is Labor's tribute to 
that city's gold-star heroes. The 
arch was unveiled on Labor Day, 
when 200,000 organized workers 
marched beneatli it and paraded 
through the downtown streets. 

The arch is 80 feet high. It is 
topped by a huge golden star, and 
is illuminated at night by three 
searchlights in red, white, and 
blue. On the pillars of the arch are 
printed in gold letters the names of 
every battle in which American 
troops have fought. The names of 
Chicago soldiers and sailors who 
have died are placed upon the 
pylons of the arch. It was designed 
by A. N. Reborl. 





To Get a Realistic Snow Effect 

\ N attractive snow-scene effect 
in a window can be produced 
witli tufts of cotton strung on 
black thread. A striped black- 
and-white background makes an 
effective setting, and the effect is 
heightened by suspending the 
tufts and placing the threads at 
irregular intervals. 

The scheme may be used not 
only in windows, but also in the 
decoration of banquet rooms, 
stages, and other places. 

A Night's Offering to Kultur 

npiIE picture below shows a num- 
ber of good reasons why the 
Germans were anxious to make peace. 
In the beginning the Hun used 
aerial bombs like these to strafe 
London and Paris, in the belief 
that indiscriminate murder of ci- 
vilians w-ould hasten a German 
victory. But gradually the su- 
premacy of the air was gained by 
the Allies, and when a collection of 
bombs such as these represented one 
night's rations for one bombing 
squadron, Germany was forced to 
take her own medicine. The Allied 
flyers chose military objects as their 
marks, but the air invasion of 
Germany was none the less effective 
ill calling forth the national yell of 
"Kamerad." 

tV.-i .1 I'llOKrKrMth 
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An Envelope-Ejector for 
the Addressograph 

A MARKED increase in the 
speed with which envelopes 
may be addressed by the hand 
addressograph is made possible 
by a new attachment which 
ejects the envelopes after they 
are addressed. A small guide 
shoots the envelopes in the en- 
velope box as the arm is lifted, 
placing them in a neat pile in the 
desired order. 

A Hillside Cellar 

WF. HOLT, who is develop- 
• ing a model ranch near 
Los Angeles, has constructed a 
combination cellar and milk- 
hou.se that is proving a most effi- 
cient means of practical conservation, ll 
is built in a hillside. 

The two rooms are ceiled, walled, and 

■ floored with concrete. The heavy dooi-s 
are divided into upper and lowersections, 
and the upper halves may be swung out- 
ward, leaving screened openings. This 
is done in the evening, and the interior 
is thoroughly chilled by the night air. 
In the morning they are closed. By this 
means, the temperature is kept so low 

■ that ice is unnecessary for the preserva- 
tion of milk and butter. 





Bri(I«li otfiriiil plut'ocriitjU 

Thumbs Down on the 
Pay-Roll 

'X'lIE pen is not always 
-L mightier than the sword. 
There were many Indian troopers 
in the war wlio bayoneted beauti- 
fully, but who did not know 
how to write their names. This 
hindered them very little except 
when they signed the pay-roll. 
Here we see how- they did it: with 
thumbprints. According to the 
law of thumbs, no two are alike. 



Bolstering a BrokenTree-Top 

WHEN the wind split the upper 
part of the trunk of a fine old 
poplar tree in Central Park, Los 
Angeles, it looked for a time as if the 
only remedy were to cut the tree 
down. But the city forester came to 
the rescue with a discarded flag-pole, 
which he cleverly utilized as a splint. 

The pole was set securely in tlie 
ground at the base of the tree, and 
heavy iron cleats were bolted around 
the broken part of the tree. As soon 
as the bark has grown over tlie 
break the pole will be 
removed. 





Germany's War on Pottery 

'X'HESPj are not, as you might think at 
first glance, some new kind of mine, 
or great bombs, but merely a large collec- 
tion of earthenware pots. They were 
originally manufactured for the arts of 
peace, and might have posed as models for 
the inanimate part of the scene in a 
modern conception of Omar's "A jug of 
wine, and thou, singing beside me in the 
w ilderne.ss." 

But the Germans had to retreat, and, 
following their formula, "Smash every- 
thing you can't take with you," they 
destroyed the pottery factory, and sent 
the pots rolling over the fields, thus 
supplying the "wilderness" to go with 
the jugs. 

Then came the British salvage corps, 
bent on saving all possible out of war's 
wreck, and took stock of the pots. The 
picture above shows members of this use- 
ful army division sorting the whole from 
the broken in an attempt to clean up 
the place which has now been made safe 
for democracy — and pot!ers. 
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They Brave Death for a Picture 



Desperate chances taken by 



THE life of an aviator in the 
British Royal Flying 
Corps is hazardous at all 
times; but there is one task 
that he often has to perform in 
which the danger incurred is 
perhaps the greatest of all. 
That task is the photograph- 
ing of enemy positions from 
the air. 

The pilot of a camera-plane 

must be a man 

who is not 
afraid to take 
any chance, 
no matter how 
desperate, in 
order to secure 
the desired 
photographs. 
His airplane is 

the finest of its i 

type — generally 
a two - seater, 
equipped with a 160-horse- 
power engine. While not 
very speedy, this plane is 
easy to maneuver and very 
steady in the air. Three 
telephoto cameras are ar- 
ranged so that they secure 
a triple panoramic view of 
the country below. The 
pictures are generally taken 
by the observer and not by 
the pilot. When he wants . 
to make an exposure, the 
observer looks through a 
glass panel between his 
feet, which acts as a finder. 
The range of the cameras 
is really remarkable. I 
have seen photographs 
taken from a height of 
fifteen thousand feet which 
showed many details to the 
naked eye. 

A Flight Over the German 
Lines 

There are numerous 
thrills to be had on a 
picture-taking flight. If 
you will draw slightly on 
your imagination I will 
take you over the German 
lines with a camera-plane. 
Imagine that the aerodrome 
is somewhere on the British 
front in northern France, 
and that the camera-plane 
is already outside of its 
hangar. Attached to every 
squadron on active service 
in the Royal Flying Corps 
is a photographic section, 
which is supplied with a 
dark-room on a motor- 




the flying camera-men 



Britiah officinl photoxrMph 



Showing them how 
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truck. This dark-room has 
all the necessary accessories 
for developing, printing, and 
enlarging, and is in charge 
of a sergeant and five men, 
two of them master photog- 
raphers. 

The cameras receive a final 
inspection by the sergeant. In 
the meantime, the pilot and 
observer are marking on their 
maps the area 
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Both single-seated and double-seated camera-planes are used. 
In the single-seater the camera is operated by the "joy- 
stick"; the plates are changed by the same means. A re- 
flecting mirror constitutes the finder. Both planes are armed 
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Gaze upon the upper picture, and then upon the lower. 
Both are photographs taken from an airplane. They 
show the same village before and after bombardment 



to be photo- 
graphed. This 
is going to be 
a long flight, 
far into the 
enemy's terri- 
tory, and the 
camera -plane's 
escort of ten 
fast fighters 
are being tuned 
up for the trip. 
You must remember that 
the camera-plane would be 
a wonderful prize for the 
Germans. It is the duty 
of these fighters to see that 
the precious plates are 
brought back safely. The 
weather conditions for the 
flight are ideal. The sky 
is absolutely clear. 

Protected by Fighting' 
Planes 

It does not take the ob- 
server long to decide on the 
altitude for taking the pho- 
tographs. He knows, of 
course, that he has to fly 
high in order to avoid 
shrapnel and enemy planes 
on patrol. The cameras 
are pronounced "O.K." and 
orders arrive from G.H.Q. 
(General Headquarters) to 
proceed at once to the 
desired objective. The 
flight commander climbs 
into his fighting-plane. One 
after another, the escort 
of fighters float off into the 
air. The last to leave the 
earth, the camera-plane as- 
cends slowly and takes its 
place in the "V" formation. 

The flight commander 
leads. Behind him are 
four more fighters. In the 
center of the V is the 
camera-plane, and bring- 
ing up the rear are the fight- 
ing pilots. Soon the planes 
are over No Man's Land 
and then over German ter- 
ritory. Don't think for a 
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The man at the left is not a 
pilot, but an observer. When 
he wants to make an ex- 
posure he looks between 
his feet at a glass panel 
that acts as a hnder 




When the prints are ready, 
a staff of experts reduce them 
to scale, determine where 
they overlap, and p>aste 
them together to form 
a photographic map 
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moment that this group of ma- 
chines flies level. As the shrapnel 
screams skyward, they commence 
to swoop and dodge, never for a 
moment, however, losing their 
compact formation. The pilot 
of the camera-plane sees by his 
instruments that he is up fourteen 
thousand feet; but even at this 
height the shrapnel from below 
tries to search him out. 

Undisturbed, the planes wing 
their way toward their objective. 
It is cold at the height at which they 
are flying. A glance at his map tells 
the observer that he is almost over the 
territory to be photographed. Now 
he concentrates his attention entirely 
on the glass panel between his feet. 

The Germans Try to Head Off 
the Camera-Plane 



Far below are several rivers and 
canals, gleaming in the sun like tiny 
silver threads. The pilot is watching 
the flight commander's plane. As he 
looks the signal comes, as arranged, 
that the squadron has arrived. Throt- 
tling down his engine, the pilot puts 
the camera-plane into a quick-turning, 
rapid glide. Down it drops into the 
region where the shrapnel is bursting 
thick and fast. Up above, where the 
camera-plane has left them, the fighters 
circle around and around, protecting 
the camera-plane from attack. 

Arriving at the proper level, and 
utterly oblivious to the shrapnel, the 
pilot straightens the plane out on an 
even keel for several seconds. As he 
does so the observer presses a button 
which unwinds the shutters of the 
cameras. As each photograph is taken, 
and before he pushes the handle that 
inserts new plates, he writes the num- 
ber of the slide on the map of the terri- 
tory which he has just snapped. Back 
and forth over its objective flies the 
camera-plane, until the observer is 
satisfied that he has photographed 
every inch of the ground below. 
Then a signal to the pilot, and the big 
plane ascends again to the level of its 
escort. Once more in formation, the 
fliers start on their way home. 

Word of the evident success of the 



As soon as the photographer touches ground 
again, he dispatches his camera to the 
developing-room installed on a motor truck 
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Looking down on a camera-plane 



raiders has been flashed to the nearest 
enemy aerodrome. The result is shown 
when a German squadron appears with 
the evident intention of cutting our 
squadron off. There is no question of 




Don't think for a momentthatphotograph- 
ing positions is as safe or as pleasant 
as yachting. The bullet hole tells why 



dashing forward into the fight. 
The camera-plane, with its all- 
important information, must be 
seen safely home. The enemy 
squadron separates into groups of 
three, in an effort to lure one or 
two of our fighters to attack. But 
the formation must not be broken, 
and the tempting bait must be 
overlooked. 

Nearer and nearer to the Allied 
lines flies the squadron, and the 
Germans, fearful lest their prey will 
escape them, swoop to the attack. Four 
of our planes immediately detach them- 
selves from the convoy and engage the 
enemy, while the remainder of the 
convoy flies home with the camera- 
plane safely in its midst. The four 
planes left behind will keep the Ger- 
mans busy. It is not long before the 
remainder of the squadron breaks 
formation and lands safely back at our 
own aerodrome. 

Developing Photographs and 
Making Maps 

As the camera-plane comes to earth, 
the sergeant and his assistants dis- 
mount the cameras and hurry away 
to t e developing-room on the truck. 
Here the pictures are developed. Mean- 
while the observer fills in a form, which 
is then sent to the sergeant to be for- 
warded to G. H.Q. with the finished 
prints. These prints, by the way, are 
finished in a little more than an hour 
after the plates are received. The 
moment they are ready, they are 
dispatched to G.H. Q., where a staff of 
experts reduce them to scale, determine 
where they overlap, and paste them 
together on the photographic map. 

This great map has to be correct 
to the minutest detail. In order to 
keep it so, several small squadrons 
go out during the day, watching 
for changes over the enemy lines. 
The camera-plane of this small squad- 
ron is only a single-seater, equipped 
with one camera. An interesting 
feature of this plane is that the 
camera is operated from the "joy-stick" 
(control-lever) of the plane, even the 
changing of the plates is accomplished 
by the same means. 
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Yes, Santa Got Safely 

And with Some Delightful 



Dominos printed on cards are 
easy for little hands to manage 




In verse and picture this book 
tells her the story of electricity 



Tliese lucky children have a modern toy town, with street- 
cars, water-works, and " everything " run by electricity 



Colored clay that doesn't need wet- 
ting delights the budding sculptor 




With the bath- 
tub posing ar 
the ocean, chil 
drenget fun and 
instruction from 
this realistic 
swimming toy 



The new velocipede is strong 
and like a bicycle in design, with 
steel spokes and ball bearings 



This thirteen-year-old is his own Santa 
Claus : he has built a clockwork sub- 
marine that will actually run under water 





This submarine "kiddy-car" car- 
ries a full magazine of happiness 
and sinks nothing but dull care 



He is learning word-building 
with blocks that can be set 
up on bases, sign-board fashion 
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When the rider mounts this 
hobby-horse, a spring gives it 
all the action of trot and gallop 



Jannunj, WW 

through the War Zone 

Excuses for Christmas Giving 



This pistol fires coins, and a bull's- 
eye means another nickel in the bank 





Cleanliness and art meet in this 
soap with ineffaceable pictures 



A modem version of the old bean-bag game, with 
small shot-bags to release the beans for the table 




A real player-piano in miniature 
delights the children — when the 
older folks will stop playing it 
long enough to give them a 
chance. The perforated rolls 
are run through the machine by 
turning a crank, and operate on 
the principle of the music- box 



There is endless fun 
for a boy in this boom- 
erang device, which 
shoots a metal ring a 
considerable distance, 
and at the same time 
gives it a "reverse 
English " that causes it 
to return to the shooter 



A nine-hole table golf course 
that is an improvement on the 
once familiar tiddledy-winks 



Teaching the young idea 

to shoot with an un- ^ 

breakable all-metal bow 
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COME now the automobile Argonauts, who make of 
treasure-hunting a picnic and pay the expenses of 
their holiday outings with the gold they glean so easily. 
This is in southern California, where "color" can be 
obtained in the sand of every mountain stream, and Sun- 
day motoring parties 
have learned to take 
advantage of the oppor- 
tunity to pick up pin- 
money and let the earth 
yield the cost of their 
tours. Within twenty- 
live miles of Los Angeles 
are the mouths of many 
great canyons, with trout 
brooks comparatively 
rich in placer, notably 
the San Gabriel, Santa 
Anita, Topanga, Pacoi- 
ma, and Big Tejunga. 

In the last, twenty- 
three miles from the city 
and within a hundred 
yards of an automobile 
drive, is a favorite spot 
where anyone who un- 
derstands panning can 
readily wash out two or 
three dollars' worth in 
half a day, and stand a 
good chance of finding 
single nuggets worth five 
dollars or more; and here 
all summer Lewis W. 
Cubbison and his family, who are residents of Los Angeles, 
have made almost weekly trips and more than defrayed 
their expenses with the proceeds. 



The expenses or 
their Sunday 
outing are paid 
with gold 
from the river 





Within twenty-three miles of a city and just off the high- 
way, she pans three dollars' worth of gold in half a day 



Sometimes they take 
a tent along, and remain 
several days. Three 
members of the party 
do^he panning, while a 
fourth takes care of the 
camp, which is supplied 
with fine trout from the 
creek. Mrs. Cubbison 
has become an expert at 
getting the yellow flakes 
out of the sand. On the 
whole, they have found 
the canyon so pleasant 
and profitable that Mr. 
Cubbison is considering 
permanent location there. 

This place, like the 
others named, is in the 
Angeles National Forest, 
and open to everybody. 
The canyons have a large 
output of gold to their 
credit in years gone by, 
and big future strikes 
would not be surprising. 
Sometimes the Cubbisons pick up burros, always avail- 
able in these canyons, and make prospecting excursions 
far back in the high mountains. 



Burbank Steps Forward with a Super-Wheat 



AMERICAN wheat is one of 
. our most important fighting 
assets. "Food will win the war." 
(You've heard the slogan before. ) 
Of course, meats, fats, sugar, and 
leguminous foods, like beans, 
peas, and lentils, rich in muscle- 
building material, are also neces- 
sary; but nothing can take the 
place of wheat as a staple food. 
If grown in cold climates, it con- 
tains about 10 per cent of gluten, 
its most valuable constituent; if 
grown in hot climates, as much 
as 15 per cent. 

Now comes Luther Burbank to 
the fore again. After experi- 
ments extending over eleven 
years, he assures us that he 
has evolved a "super 
wheat" containing an 
unusually high per- 
centage of gluten, 
and so sturdy that 
it may be grown 
anywhere from 
Labrador to Pata- 
gonia. Burbank's 
wheat resembles the 
prize-winning "Mar 
quis," but has very 
large white, flinty kernels. 




Luther Burbank says this wheat will 
grow anywhere; its food value is high 
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The new wheat is an exceed- 
ingly early grain — the earliest of 
some four or five hundred varie- 
ties which Burbank has been grow- 
ing. He has tested it by com- 
parison with sixty-eight of the 
best wheats of the world, and 
finds it superior in yield, uniform- 
ity, and all other desirable 
characteristics. It grows vigor- 
ously to a height of four feet on 
good ordinary soil, and thrives 
in almost any but the most 
extreme climates. On average 
valley soil, without special culti- 
vation, care, or fertilizing, it 
produced in the past summer 
49.88 bushels an acre. 

Like all other wheats grown in 
California, the new wheat is a 
winter wheat. It was tried for 
baking bread, and the results of 
the tests were highly satisfactory. 
The loaves were of good color, 
texture, and taste. A high per- 
centage of gluten in bread is of 
importance, because the food 
value of the bread depends upon 
it. Gluten has a high food value, 
and contains from 15 to 18 per cent 
of nitrogen in addition to carbon 
hydrogen, o.xygen, and sulphur. ' 
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What Four Years Have Done for Flying 



NOT one of the four types of airplane shown here was 
in existence at the outbreak of the present war. Army 
officers knew that the flying-machine would play some part 
in the war — but what part ? No one divined that machine- 
guns would be fixed in position and fired through propellers ; 



that speeds of ISO miles an hour would be about right for 
a fighter; that machines would be developed for special 
purposes — bombing, artillery control, fighting, etc. Four 
years of warfare have done more for the development of 
the flying-machine than ten years of peace-time discussion 
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Making a Newspaper 

By means of raised dots and lines 
news of the world is conveyed 




The machine that makes the forms 
from which maps are printed has 
eight dies, which, used singly or in 
combination, produce almost any 
sort of embossed lines. The map 
is that of the north polar region 



The typewriter for the blind 
has only six keys. Used in 
different combinations they 
emboss the desired characters 
of the-alphabet in groups of 
raised dots on the paper. 
In this respect the mech- 
anism of the machine very 
closely resembles that of the 
ordinary business typewriter 



In printing, the reading matter is 
embossed on two thin copper plates 
at a time. The paper on which 
the impressions are made is placed 
in the press between the two plates 
and subjected to high pressure 



The copper forms on the two cylinders of the printing- 
press must register very accurately to give clear and sharp 
embossing on the sheets of moist paper placed between them 




Even in the embossed 
newspaper, typographical errors 
will occasionally creep in. The 
embossed pages are read by a blind 
proofreader for errors in spelling 
or punctuation, and corrections 
are made by smoothing out the 
plates where the errors are and 
punching in the corrections by 
means of several suitable tools 
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for Sightless Readers 

embossed on manila paper, the 
to the finger-tips of the blind 



The revised Braille alphabet, which is 
used in this newspaper for the blind, 
consists of a combination of six dots 
arranged in two parallel vertical rows. 
The system also has special characters 
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The sheets of which the newspaper 
for the sightless is composed are as- 
sembled by blind workers. Each 
pile contains copies of one sheet, 
and the piles are arranged in 
numerical order. The workers walk 
around the table, taking one sheet 
from each pile in proper order. 
Each set of sheets is then fastened 
together with wire staples by a 
special machine before the news- 
paper is sent out to its blind readers 



Italy 



Turketf iit Asia 




The dots of the 
Braille alphabet are 
punched into thin 
copper plates by a 
machine greatly re- 
sembling a type- 
setting machine. 
One of the plates 
serves as the stamp, 
the other as the die 
in the embossing. 
They register per- 
fectly, being made 
by one operation 



■ J 
Fgy/>t 



Here is a war map of the Balkan States and 
of Asia Minor as it appeared in the news- 
paper for the blind. For obvious reasons, 
the minor details of contour are omitted 





When the embossed sheets come from 
the printing-press they are still wet, 
and they are dried on racks before 
they are assembled in the final form 
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^ V TURNING MAKE AND BREAK PLATE 



DISK OPERATIMG 
WIRE 



When the driver presses a foot-pedal, the 
hand points the way the car will turn 

For the Driver in the 
Car Behind 

NOTHING except the movement of 
the driver's foot is required to oper- 
ate the automobile direction signal 
recently invented by a Maine electrician 
and shown above. The device is auto- 
matic in action, being set in motion each 
time the car's foot-brake is applied. It 
consists of an illuminated rear-end signal 
carrying a white pointer hand on a black 
background; a special foot-brake pedal; 
a coil of wire attached to the brake 
mechanism to revolve a drum in the rear 
signal casing, operating the pointer hand 
and electro-magnetic buttons on each 
side of the pedal, which moves the pointer 
hand to the right or left to show the 
direction in which the car will turn. 

When not in use, the hand is swung 
toward the front of the car out of sight 
from the rear. When the brake-pedal is 
depressed to slow down the car, the wire 
attached to the brake mechan- 
ism operates a small spring- 
driven drum to turn a shaft 
inside the signal casing, so that 
the hand becomes visible from 
the rear. 

There is a switch to light 
the signal at night. 



DIRECTION 
POINTER 



.Ti PIVOTED 
BLACK DISK 





BECAUSE of the numerous accidents resulting to motorists 
by reason of failure to see embankments or curves in the 
road, the Automobile Club of Southern California is placing 
large reflecting danger signals throughout the State. 

They show a beam of red light the instant the head-light of 
an approaching automobile falls upon them. The glass over the 
danger signal is clear around the edge and red in the center. 



This is an apparatus for testing the effi- 
ciency of motor-driven automobile horns 

Picking the Longest-Winded 
Auto Horn 

TYPICAL of the pains taken by auto- 
motive engineeers to insure the most 
eflicient design of even the smallest unit 
is an experiment made recently in se- 
lecting a motor-driven warning signal. 
Fourteen horns, two each of seven differ- 
ent makes, were packed together in a box 
filled with excelsior to deaden the noise. 

Two large wooden pulleys were arranged 
so that one was driven by an electric 
motor and transmitted power to the 
second pulley by a belt. On one side of 
the second pulley was a strip of brass, 
semicircular in shape, which served to 
"make and break" the circuit that oper- 
ated the horns. 

The pulleys revolved at a rate that 
blew all the horns at once seven times a 
minute. Each time the circuit was closed 
for about four seconds, approximately 
the average length of warning signal the 
motorist gives. The horns 
were "tooted" ten hours a day. 

The first to give out quit 
in sixteen hours. One after 
another, they became silent 
until the last one quit after 
sixty-eight hours, or a total 
of 28,560 "toots." 




® Ka<)H and Herbert 



Recently the Morristown and Erie, a small connecting road in New Jersey, has been trying out a forty- 
five-horsepower motor-truck with a carrying capacity of twenty-eight passengers, with good results 
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It usually takes two or more men to operate a so-called 
one-man automobile top; this can be managed by one 

An Automobile Top Operated 
by the Engine 

AN idea for a mechanically operated automobile top is shown 
^^ above. It is operated by power secured from the car 
engine, and is based on the lazy-tong principle. 

It consists of a vertical rack provided inside of the body at the 
extreme rear of the car. This rack is moved up vertically out of 
its compartment by means of two shafts and bevel gearing 
from power taken off the car engine through a meshing pinion 
set. The stop forces the lazy-tongs to extend forward until they 
reach the wind-shield side-bars, where they are attached, the tongs 
themselves forming the framework for the top material, which 
is folded up as the tongs are drawn close together before 
lowering the entire device into its compartment. 



You do not need a magician's wand to turn your roadster into 
a touring car or a truck if it is equipped with this device 

Roadster, Touring Car, cind Truck, 
All in One 

THE versatile folding-bed of the end of the nineteeth century 
is beaten to a frazzle by a recent invention in the auto- 
mobile line. Charles J. Carlson, a citizen of Montana, has 
contributed an invention for changing an ordinary roadster 
into a touring car with baggage attachment, or into a truck. 

When the car is to be used as a roadster, the rumble seat and 
truck body are folded up in the rear of the roadster seats. To 
convert the roadster into a truck, the rumble seat is left in its 
folded position, but hinged side pieces and an end piece are swung 
in position, so as to form a box for receiving the load. To con- 
vert the roadster or truck into a touring car, the rumble seat is 
unfolded on top of the box body. 



S-GAS OUT 
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Ingenious Coal-Gas Motor Tank 

N Great Britain the development of the use of illuminat- 



SC^t^. fOR Float 
ADJUSTMENT 



In these days of gasoline 
shortage, it is well to pre- 
vent the smallest leaks 



distinct lines: in flexible bag containers, and in compara- 
tively small tanks capable of carrying the gas under small 
volume but at high pressure. 

The tendency seems to be swinging toward the small, 
rigid tank. The tank here illustrated is light and yet small 
in size, and is capable of withstanding a pressure of from 
one to ten thousand pounds per square inch in a tank six 
inches in diameter. This is made possible by using two 
cast-steel ends and winding the tank in two layers of 
spirally wound steel tape in much the same manner as 
guns are wound. The longitudinal strength against 
rupture is secured by lengthwise wires of high tensile 
strength between 




FILLER -A^' 
FOR WATER 



PASSAGE 
AIB. 



Seal the Gasoline -Tank 

HAVE you ever looked at the filler cap 
of your automobile after a long trip 
through the country? If so, you un- 
doubtedly found some moist dusl around 
the cap. This was caused by an appar- 
ently small leakage out of the small 
vent-hole in the cap. Did you 
ever figure out how much gasoline 
was wasted by this seemingly 
small leakage? 

Through tests conducted at 
the Armour Institute of Tech- 
nology, a Chicago concern 
found that from five to 
eighteen per cent of the 
gasoline in your car is lost 
through evaporation and spill- 
age, and it is now marketing 
a simple gasoline tank seal. 

The seal permits the en- 
trance of air into the gasoline- 
tank to replace the gasoline 
drawn out to the carburetor, 
but prevents the flow of 
gasoline out of the filler cap, 
either through spillage or 
by evaporation. 



the two ends of the 
tank, which are 
closed by steel- 
domed caps with 
expanding joints. 




iTEEl. RODS OP 
HIGH TIRSCLE STRENSTf 
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This coal-gas tank for motorcycles, etc., now being used in Great 
Britain, is the invention of S. J. Murphy, of Laurence Gate, Ireland 



- DRAIN COCKw 

Dust is kept from the carburetor 
by this new type of air cleaner 



A Dustless Carburetor 



N no part of an automobile 
or a tractor are surfaces so 
highly finished as they are in 
the engine. Between the piston 
and the cylinder wall a space no 
wider than the thickness of a 
hair is left — a space that is 
tilled with a thin film of lubricat- 
ing oil so as to produce a perfect 
fieal. The efficiency of the 
engine depends in a large 
degree on the excellence of 
the fit between the piston 
and its cylinder. If the 
metal should be scratched 
there is bound to be trouble. 

In a traction engine it is 
easy enough for dust to find 
its way into the carburetor 
and eventually into the cyl- 
inder. 

An English firm has brought 
out a new type of air cleaner. 
Air is forced to pass through 
a water seal before it reaches 
the carbu.etor, and all dust 
is strained out. 
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Even on the battlefield 
the salvage work goes 
on. No sooner has the 
attack been driven 
home than squads are 
sent out to collect the 
equipment of those who 
have fallen in the fight 




Currycombs, buckles, blacking- 
brushes, scrapers, and fly-killers 
were among the spoils left behind 
when the 75th Division went 
abroad. But not even an old tin 
can went to the rubbish heap — 
in army camps there isn't any 
such animal. Instead, down to 
the last fly-swatter, the cast- 
offs were picked up and listed 
by the station junk corps 



This is an engine of war. but 
it belongs on the saving, noi 
thefiringline. It'sa bigstraw- 
baler, and its business is to 
rebale straw on which poten- 
tial heroes once slept — the 
heroes having gone to fight 
and the straw being needed 
for mattresses for the rookies 
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Making Crippled Planes Fit Again 




An airplane's flying life, even if 
it escapes accidents, is only 
about two weeks; therefore tlie 
repair shops are bustling places 

Photogrmphs L'ndrrMood & Underwood 




One of the store-rooms in which 
spare parts are kept ready for the 
demands of the airplane doctors 



A hurry-up job on the fuselage. 
The repair corps' slogan is 
"Make cm fit quick" 




Testing an engine salvaged from a damaged 
plane. The engines have to be dis- 
mantled after every eighty hours of flying 



A badly crippled airplane arriving at a repair 
depot. The engine alone is worth at least $5000. 
New machines are built from salvaged parts 
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A One-Man Hand-Powered Tank How Are the Mighty Fallen! 



THE one-man tank above was recently patented by 
John Baptiste Felicetti, an Italian residing at Phila- 
delphia. In outward appearance it resembles an Egyptian 
mummy-case on wheels. The shell of the tank, of bullet- 
proof steel, conforms to the shape of the prone body of a 
man. On top is a hinged double door through which the 
soldier who is to occupy the tank enters. His body rests 
upon a hammock suspended from cross supports; his feet 
work the pedals of the steering-gear. 

The mechanism for propelling the tank is rather primi- 
tive. On each side is a long lever with a handle on the 
front end and a spade-like pusher at the rear end. The 
man in the tank pushes the spade end into the ground, 
and propels the tank by pulling on the handles of the two 
levers. The armament consists of a machine-gun resting 
upon a swiveled support. 

The inventor claims for his vehicle that it "can travel 
over land, sea, snow, and sand, or through water and mud." 
How did he overlook the air? 

It Nipped Its Way through 
Wire Entanglements 

THE combined length jf the wire 
entanglements used in the war 
amounted to many thousands of miles. 
These wire protections proved to be 
highly efiFective as a weapon of de- 
fense, a sufficient reason to stimulate 
the ingenuity of inventors to devise 
some equally effective method of 
combating and overcoming this pro- 
tection, without resorting to pro.onged 
artillery fire. 

Some of the earlier contrivances were 
so elaborate that they were unwieldy 
and an easy target for machine-guns 
and heavier artillery. 

One of the simpler and more satis- 
factory devices, developed by the 
French, is a shield of steel, bent so as 
to protect the head of the wire-snipping .soldier in front 
and on top. It is attached to the axle of two hollow 
wheels filled with sand to give them greater weight. The 
soldier using the device crawled toward the enemy's en- 
tanglement in the old Indian way, pushing the shield for- 
ward as he progressed. When he reached the entangle- 
ment, he thrust his wire nippers through an opening in 
the front of the shield and cut the wires. 

The device is small, inconspicuous, and very effective. 



ONE of the characteristics of an army is to make 
use of the very wrecks that war causes. A bullet- 
pierced helmet becomes a decorative fiower-pot in the 
back area quarters of some garden-loving soldier; a 
discarded canteen is the "makings" of a trench banjo; 
a wrecked automobile forms the groundwork of a Red 
Cross hut; and even the once mighty tank pictured here 
was turned into a cozy home for Tommies after a 
German shell had ended its fighting days. 

This particular tank is one of the earlier types — great, 
heavy monsters that did wonders at first, but were too 
slow-moving to escape artillery fire; a direct hit usually 
put them out of action. The shattered side of this one, 
which makes a window for the improvised dug-out, is 
eloquent testimony" as to what happened to tanks that 
couldn't dodge and twist through the enemy's fire. 

The Tommies might be very happy in their bullet- 
proof house, but the sight didn't please the men 
higher up. As a result, the "whippet" tanks were 
evolved — little fellows that could maneu- 
ver vAth all the agility of their name- 
sake, and that didn't stay in one place 
long enough to give the artillery a chance 
at them. They quickly replaced the 
heavier early types for most work, and 
-soon swarms of them were leading the 
attack and clearing the road for the in- 
fantry. Their efficiency helped to hasten 
the end of the war. 




Protected by this 
shield against rifle 
and machine-gun 
bullets, they cut 
barbed-wire fences 
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New Stars— What Are They? 

A bright star suddenly flares up — 
why? Perhaps two stars collided 

By Ernest A. Hodgson 



THE stars, shining above us night 
after night, have changed little since 
mankind has lived on the earth. Many 
of the brighter ones bear names given 
them by the astronomers and astrolo- 
gers of thousands of years ago. The 
constellations were arranged as they 
are to-day when the builders of the 
Pyramids observed them from those 
vantage points. So it is a rather 
startling phenomenon when a new 
star takes its place among the well 
known ancient configurations. 

On June 8th last it was announced 
by Harvard that a new star had ap- 
peared in the constellation of Aquila. 
Harvard acts as the central bureau 
for sending out information about 
new discoveries to the astronomers of 
this continent. All new discoveries 
are reported to Harvard, and an- 
nounced through its list of observato- 
ries. On the 7th of June there loas 
a star in the position indicated, for it 
appears on some photographs taken 
thin. Indeed, it appears on a photo- 
graph taken at Harvard in 1888 and 



in many others made since, 
was a star so faint that it 
could not be seen, except 
with a good-sized telescope. 

// Seemed Aboul to Outshine 
Sirius 

On the 8th of June the 
new star blazed up until 
it was of the first magnitude. 
By the tenth it was almost 
as bright as Sirius, the 
Dog Star, and for a time 
promised to deprive it of 
the distinction of being the 
brightest star in the sky. 



But it 



Sirius is about four and a quarter 
times as bright as a first-magnitude 
star. The title was quickly restored 
to Sirius, however; for in a few 
hours the new star was fading, and 
by the night of the 13th it was just 
first magnitude again. 

There Arc Many Wonder Stars 

Since then it has continued to fade, 
with slight periods of recovery every 
ten days or so. By the middle of Sep- 
tember it had become a good test of 
eyesight to find "Nova Aquilae," as 
it is called. By the time this article is 
published it will probably have become 
a telescopic star once more. But we 
shall not be able to tell; for by that 
time it will have passed, together with 
the other summer stars, and will be 
in the sky only during the day. 

This Nova, although it is indeed a 
wonder star, is only one of many. 
Most Novae are discovered only by 
means of a painstaking study of star 
fields, photographed night after night. 
They are not noticed, for they do not 




Most new stars appear in or near the Milky Way. 
we have plotted the principal new stars that 
been observed and the dates when they were 
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become very bright — a large majority 
scarcely becoming visible to the naked 
eye at their ma.ximum. Almost all the 
Novae, and practically all the visible 
ones, have appeared in that part of the 
sky known as the Milky Way. 

Of the bright Novae, the one that 
has been studied most completely is 
that which appeared in the constella- 
tion of Perseus on February 22, 1901, 
This Nova became two and one half 
times as bright as a first-magnitude 
star within the space of a few hours. 
It then gradually faded, passing 
through many oscillations of about a 
magnitude, and finally dying away to 
a faint star once more. 

Getting the Ranges of a Star 

The distance of Nova Persei was 
finally computed. The method that 
astronomers use is, in theory, exactly 
the same as that followed by gunners 
who wish to measure the distance to a 
certain target. Their range-finder is 
pro\'ided with two prisms, which take 
the light from the two ends of a certain 
measured distance AB (page 
32) in the instrument itself. 
The angle at A or B can be 
measured, and this angle, 
together with the distance 
A B, will enable them to find 
the distance OX. In the case 
of the range-finder, calcula- 
tions are avoided by cali- 
brating the instrument. 

In determining the dis- 
tance of a star, the line AB 
must be very long. The 
distance chosen for a base 
line was not a mile, or a 
thousand miles, or even the 
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diameter of the earth; all these would 
be much too short. What they do use 
is the axis of the ellipse traversed by the 
earth in its journey around the sun — 
a base line 186,000,000 miles long. 
Observations are made six months 
apart, when the earth is first on one 
side and then on the other of 
its orbit. Even with this enor- , 
mous base line, the angles, 
determining the distance of 
>Jova Persei, were so small as 
to require great care and 
delicate instruments to mea- 
sure. It was found that the 
Nova was so far away that 
light, traveling 186,000 miles 
a second, would require about 
300 years to reach us from 
the star. So, although it was 
seen as a Nova in 1901, it 
really burst out into bright- 
ness about the year 1600. 

Photographing the Stars 



was the Nova and its giant cloud that 
the whole appeared as a tiny speck, 
too faint to be seen except by a long 
exposure of the photographic plate, 
aided by the great light-gathering 
properties of a large telescope. 

The photographs that appear on 
this page show what happens if 
we separate the various colors of 
light that come to us from the 
star, by means of a spectroscope. 



TO THt EA8TH OOP YEARS 




NEBULA 



TO TH^ EAICTH 500 YEARS 



How the dis- 
tance of the 
earth from 
Nova Persei 
was computed 



Probably the most in- 
teresting thing discovered 
about Nova Persei was dis- 
covered by means of photo- 
graphs taken six months after 
it first appeared. These 
photographs were made by astrono- 
mers who carefully kept their tele- 
scopes pointing on the same point for 
hours at a stretch, following the star 
as it passed across our sky throughout 
the night. The light from the faint 
star was thus able to hammer away, 
so to speak, for all this time, impress- 
ing itself on the photographic plate. 

The results showed that the 
Nova was apparently becom- 
ing surrounded with nebu- 
lous, cloudlike matter, which 
was passing farther and farther 
outward from the body of the 
star. Calculations showed that 
if this were being shot out 
from the Nova, it must be 
passing outward at about the 
speed of light. It has been 
suggested that the nebulous 
matter might have been there 
all the time, but that the light 
from the blazing up of the 
star had just reached it. 

Sifting the Light of the Stars 

If we look at the diagram we 
shall see what was meant. The 
light direct from the star 
reached us in about 300 years. 
That which went out to light 
up the cloudy material pro- 
gressed outward for six months, 
traveling in that time about 
3,000,000,000,000 miles. Then 
it was reflected toward the 
earth by the nebulous material, 
and took, of course, 300 years 
to reach us, arriving six months 
after the light direct from the 
outburst. And yet, so far away 



The light direct from the new star (Nova 
Persei) reached us in about 300 years. That 
which went out to light up the cloudy material 
progressed outward for six months, traveling 
in that time about 3,000,000,000,000 miles. 
Then it was reflected toward the earth by the 
nebulous material, and took, of course, 300 
years to reach us, arriving six months after the 
light from the first outburst. And yet, so far 
away was the Nova and its giant cloud that the 
whole appeared as a tiny speck too faint to be 
seen except by long exposure of the photo- 
graphic plate, aided by the great light- 
gathering properties of a large telescope 



spectra show that the star changed 
color from day to day. Dark -lines 
indicate the absence of certain colors, 
and show that the substances which, 
in a state of incandescence within the 
star, would produce those colors are 
present in a cooler, ga.seous state out- 
side the star. 

It will be noted that the spectrum 
of June 10 shows more dark lines than 
the one of June 9. This shows that 
the source of light was 

stronger, but was still shining 

through a gaseous envelope 
which was cool, compared 
with the center of the 
star. By July 30 the dark 
lines had almost disap- 
peared and bright bands 
alone remained, indicating 
that the Nova was then 
heated throughout. The in- 
tensity of the light, however, 
wasless, showingthatthetem- 
perature as a whole by that 
time had fallen. This order of 
change in spectrum is charac- 
teristic of Novae in general. 



Several Explanations 



which is practically a light sieve. If all 
the light were, say, one shade of blue, 
there would be only a blue line show- 
ing. If all the shades of all the colors 
were present, we would call it white light, 
and the spectrum would be continuous 
from red to violet, as it is in the rain- 
bow. The red light lies to the right- 
hand side of the photographs. These 



There are several explana- 
tions of the cause of these strange 
outbursts. One is that the star, as 
it traveled through space, ran into a 
mass of nebulous matter, which carsed 
it to glow. This explanation, while it 
satisfies many of the observations, is 
'difficult to accept; for the nebulous 
matter would need to be very dense 
to cause such an increase in tempera- 
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The spectrum of Nova Aquilac on June 9, 1918 




The spectrum of Nova Aquilae on June 10. 1918 




The spectrum of Nova Aquilae on July 30, 1918 

These three photographs of the spectrum of Nova Aquilae, which were made by 
W. E. Harper, of the Dominion Astronomical Observatory, Ottawa, Canada, show 
how remarkably swift are the changes that take place in a new star. The straight 
lines and bands are produced by the glowing elements in the Nova. The same 
line or band always appears in the same relative place. Hence, as it disappears 
or becomes more intense we have unmistakable evidence of a great chemical change 

32 



January, 1919 



ture, and it would need to be very 
small in area to account for the short 
time the star remained at its maxi- 
mum. Another explanation is that 
the Nova collided with a dark star, 
the collision resulting in the enormous 
heat which caused the star to be- 
come gaseous 
and expand. It 
then cooled off 
gradually. 



That New 
Dark 

One aspect of 
this theory is in- 
teresting to us. 
May not a dark 
star even now be 
approaching, 
and about to col- 
lide with our sun, 
causing an out- 
burst which 
would destroy 
the earth at 
once? 

It may hap- 
pen. Who can 
tell? But before 
it does a "new 
star" will appear 
in our sky — this 
dark star illumi- 
nated by our 
sun just as our 
moon is. 

This star will 
slowly approach 
amaximum, how- 
ever, and other 
phenomena con- 
nected with it 



would enable astronomers to predict 
"the end of the world." We would 
have ample warning years before the 
collision. 

But this collision theory does not 
explain the fact that the glow passes 
through other smaller maxima as it 



dies away, and it has furthermore 
been calculated that there would have 
to be about four thousand times as 
many dark stars as there are bright 
ones to account for the number 
of Novae that have been seen a 
rather difficult thing to believe. 




This is a photograph of the nebulosity around Nova Persei, made 
by Yerkes Observatory. The Ught direct from the star reached us 
in about three hundred years. So. although it was seen as a Nova 
in 1901, it really burst into brightness about the year 1600 



Absolutely 
"No Insurance" 

So, the phe- 
nomena connect- 
ed with Novae 
still await a 
theory that will 
combine them 
all. In the mean- 
time, further 
evidence is being 
collected by our 
modern astro- 
nomical "ad- 
justers" from our 
latest celestial 
"conflagration," 
which, it is 
hoped, will en- 
able them to fix 
the responsi- 
bility. It may 
be safely stated, 
in any case, that 
everything on 
the dark body as 
well as on any 
dark satellite of 
the bright one 
that may have 
existed was a 
"total loss" and 
that there was 
absolutely " no 
insurance." 



Transporting Huge Marine Boilers by Rail 



STEAMSHIPS must have boilers, 
and these cannot always con- 
veniently be built where the ships are 
constructed. Once safely stowed away 
in the hold of the ship, these gigantic 
boilers give Httle trouble; but to get 
them there safely is a different 
matter, especially if they have 
to be carried to their destina- 
. tion by rail. Some of these 
boilers have a diameter of 
feet and a length of more than 
11 feet. Each weighs about 
91,000 pounds, and a 3,500-ton 
ship requires two. 

To transport these boilers on 
the regulation flat-cars is impos- 
sible, because, by reason of their 
large dimensions, they cannot 
pass through tunnels or under 
bridges. 

The engineering problem pre- 
sented in one case was solved by 
building a special car. The I- 
beams that form the longitu- 
dinal supports of the platform 
cars were curved in the middle 



so as to bring them within a foot 
of the rails. In the cradle thus 
formed the huge boiler was placed, 
and securely fastened to supporting 
blocks. 

When the steamer Bear, of the 




This is one solution of the problem of 
shipping targe marine boilers by rail 



United States Geodetic Survey, was 
wrecked on the Pacific coast, many 
miles away from the nearest railroad 
line, great difficulty was experienced 
in transporting the huge boilers of 
the steamship after they had been 
salvaged. 

The problem was solved by 
making them water-tight by 
plugging up all the openings, 
rolling them into the water, and 
towing the floating monsters to 
the nearest port. There the 
huge boilers were transferred to 
railroad cars to be hauled to 
their destination. 

The proper making of these 
enormous boilers requires special 
machinery and appliances which 
are not always available at 
shipbuilding yards, and, after 
all, it is easier to transport a 
complete boiler than a whole 
factory with its equipment of 
specially designed machinery 
and its large force of trained 
workmen. 
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Those Wash-Days in Flanders 

'T'HIS husky standing by the machine is not a mechanic 
was a "washerwoman." His wash-tubs were the two 
drums behind the engine, and in them he 
washed mud-, blood-, cootie-covered shirts 
and trousers for Yankee soldiers. 

He would run his massive truck close up 
to the front lines, and dump the dirty 
uniforms into boiling water in the drums. 
Thus he kept the army clean and un- 
cootied. 

The rifle on the front of his car was just 
a precaution in case the Germans couldn't 
resist the temptation to come over to steal 
the Monday wash. 
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"Here's Where We Licked Them" 

APS are even more important to an army than to a stranger 
in New York's subway maze. Big war maps were in evi- 
dence everywhere on the western front. 
They were housed in shelters like the one 
shown above, where a British Tommy seems 
to be telling a squad of our boys just how 
and where it all happened. The map they 
are looking at shows the western front as a 
whole, but maps similarly sheltered show 
in great detail portions of the front, usually 
those directly opposite the trenches. 

The quickest way to get maps is to send 
a photographer out with an aviator to fly 
over the country to be photographed. 




How Did It Get Here ? 

IF you throw your wedding-ring into 
the ashes, do not be sure it is gone 
forever. It may come to life again, as 
did this one, around the neck of a po- 
tato. The ashes were thrown out on a 
field that had been tilled and cultivated 
for potatoes. One small, sentimental 
spud stuck his head through the ring, 
and when he grew up looked like this. 



Youthful Aristocracy 

THIS little aristocrat, who is not 
quite hardy enough to stand the 
cold winter wind, is comfortably 
fixed up in a limousine-sled. It has 
a heating and lighting apparatus 
within. 

The small owner gets in through 
the top. When he is comfortably 
seated, his indulgent parent puts 
down the lid, picks up the ropes, 
and starts. 



Turning Weeds into Sheep 

A DISCOVERY that seems des- 
tined to play an important 
part in building up future supplies 
of wool and mutton has recently 
been announced by a Washington 
State sheep-rancher, Mr. Y. C. 
Mansfield. By mere chance he 
found that sheep thnve on the 
Austrahan salt-bush, heretofore re- 
garded as a despised weed, of which 
there are literally millions of acres in 
some of our Northwestern States. 





Motion Pictures Anywhere 

AN enterprising manufacturer 
■ has developed a hand electric 
generator with which motion pic- 
tures up to eight or ten feet wide 
can be given. 

The projector illustrated uses 
only slow-burning film, so that it 
can be used anywhere without the 
booth or insurance restriction. The 
entire outfit weighs only ninety- 
seven pounds. Probably the South 
Sea Islanders will soon be familiar 
with Mary Pickford. 
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Danger 



WHERE three streets come to- 
gether at one place the crossing 
is sure to be dangerous, particularly 
if traffic is heavy and there is a trol- 
ley line. 

A startling danger signal has been 
invented for such a crossing. It 
stands on a corner that the cars 
pass, and is so connected with the 
track that when a car approaches 
the arm at the top revolves into an 
outstretched position and a large 
gong sounds. The signal itself is 
painted in startling colors, like a. 
camouflaged ship. 



A Rival to Houdini 

TN far-off Bagdad, herculean strength 
was common in those ' Arabian 
Nights " days when Aladain wandered 
about with his magic lamp. The 
name "Bagdad" still holds its thrill 
for us, but British soldiers found the 
place disappointingly normal when 
they arrived there. • 

One day they happened on this 
Arab carrying on his back a life-boat — 
a task for ten ordinary men. Tommy, 
gazing at him, almost believed him to 
be a magic relic of the past. 



When Paris Envied Pittsburgh 

LIKE most other large cities, Paris 
has had its Society for the Abate- 
ment of the Smoke Nuisance: but cir- 
cumstances alter cases. Such a small 
circumstance as one toot from the air- 
raid siren could convert every member 
of that society into an ardent wor- 
shiper of smoke; the thicker and oilier, the better they liked it. 

The smoke-cloud defense, which proved so effective against 
submarines, was easily adapted to land, and, after trial at 
the front, was installed as a branch of Paris's air defense. 

These smoke-producers, which freed a harmless smoke that 
was heavier than air or poison gas, were of modest mien. 
Objects that looked like concrete top-hats, inverted and scat- 
tered around the city in the path of any breeze, were the only 
apparatus used in the feat of blotting Paris from the face of 
France ten minutes after an alarm. 





When Huns Still Flew 

WHEN airplanes flew low in sup- 
port of infantry on the western 
front, there was no time for the anti- 
aircraft gunners to use range-finders. 
At any rate, the range-finders built in 
peace times were generally found to 
be useless against fast flying airplanes, 
and the successful aircraft hunter was 
he who had a quick and accurate eye 
for distance and speed. 

But a machine-gun cannot be han- 
dled as easily as a 12-borc, and so an 
inventive Tommy hit upon the idea 
of mounting a discarded gun wheel on 
a post so that it would revolve, and 
then lashing his machine-gun to the 
rim of the wheel. This done, he was 
able to swing his piece in any direc- 
tion skyward and make things warm 
for a low flying enemy aviator. But 
instances__of machines being brought 
down by rifle or machine-gun fircwere 
not common. 



It Was Caught Before It Fell 

HAD this pole fallen and the wires been injured, hundreds of 
telephones on the western front would have been put out of 
commission. Realizing the seriousness of this, these men worked 
desperately to keep it up. 

A heavy snow-storm, followed by a freezing rain, weighed 
down the wires with frozen snow. The wires would have suc- 
ceeded in dragging down the pole, owing to its in secure foothold 
in the soft dirt, had not these men interfered. 
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The Pigeons' Flying Corps 

These fearless aviators heed neither wounds 
nor exhaustion until they have reached home 



This squadron's aerodrome was once a grocery wagon; later seventy-two tiyers dwelt there in perlect 
safety, for it was so well painted to match the landscape that it was invisible to enemy observers 



PhotoiErnphii by 
Edwin Luvick 





Pencil and paper 
having been tied 
to the breast feath- 
ers of these airmen, 
they were ready for 
their day's work 



to 



This balloon is inflated in such a 
way that it will travel a limited 
distance and then gently drop to 
earth. A message is then written and 
attached to the pigeon balloonist, 
who when released flies swiftly home 



With a pigeon in a 
cage on his back, 
ready to dash forth 
in search of his 
master, who is lost 




If you whisper an address 
into a pigeon's ear, you 
can't expect him to go 
there; he is only taught to 
fly home. Send him by 
airplane, parachuting him 
down at the right spot 
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Make Your Own Christmas Tree 



Revolving 
1 tree -center 



SANTA'S stinginess in handing out 
real pine Christmas trees in the 
last few years has caused us to look 
on him with increasing disfavor. But 
if our patron saint won't give us Christ- 
mas trees our inventors wiH make us 
some. 

Here is a man- 
made tree that 
has several added 
attractions which 
Santa'skind doesn't 
have. Mounted 
on the base are a 
central shaft and 
an outside frame 
made up of poles 
which are held in 
place at the top 
by a piece of cir- 
cular wood. These 
outside poles, 
which are sta- 
tionary, have 
holes in them in 
which natural or 
artificial tree 
branches can be 
placed. The poles 
themselves incline 
the branches are 




Clock 
machine 




The central shaft of this artificial 
tree, with its decorations, is revolved 
by a motor in its base 



Counter stool 



When the motor 
is started the 
star - shaped 
center revolves 



inwardly, so when 
inserted this 
artificial tree will taper as a real tree 
does. On the central shaft are mount- 
ed several star-shaped platforms for 
holding angels, glittering balls, and 
any other decorations. This central 
shaft has a driving gear attached to it, 




The mechanism is 
hidden beneath the 
store window floor 



Clock machine-^ 



carefully concealed in the base. In 
the base there is also a motor with a 
pinion projecting upward which meshes 
with the gear. Thus when the motor 
is started the central shaft revolves, 
and so of course do the star-shaped 
platforms. The result is most pleas- 
ing. Through the 
J,. spreading outside 

branches shine the re- 
volving sparkling deco- 
rations within. 

A storekeeper has 
fi.xed up a real live tree 
in his store window so 
that it will revolve. He 
trimmed off the lower 
branches of the 
tree, bored a 
hole through 
the floor of the 
window and in- 
serted the end 
of the tree. On 
this he placed 
a split pulley and 
then fastened the 
end down to a re- 
volving pedestal. 
He connected the pulley to a motor 
and started the motor. The motor 
made the pulley go round, and the 
pulley made the tree go round. And 
on the tree were many electric lights. 
And the results were great beauty 
and many sales for the enterprising 
storekeeper. 




Showing how the 
motor turns the 
pulley and the 
pulley turns the tree 




They're Ready for a Siberian Winter 




O CommilUw on Public Itiformmtioo 

He is fully equipped 
widi fur-lined parka, 
fur mittens and cap 



FOR our troops in Siberia 
there is an enemy stronger 
and more relentless than 
the Bolsheviki; and that is 
winter. Napoleon's cohorts 
had a tilt wdth that same 
enemy in the less severe 
climate of Russia proper, and 
came off second best, finding 
on the great retreat from 
Moscow that the numbing 
cold clutching at their vitals 
and the drifting snow drag- 
ging at their legs were more 
deadly than the Cossacks. 

In Siberia the Yankee fight- 
ing men will face a cold more 
extreme than Napoleon's 
troops knew. Even in the 
southern parts the winter bites 
deep. The extensive lowlands 
as well as the elevated plains 
lie open to the Arctic Ocean. 
The air, after being chilled on 
the plateaus, drifts down upon 
the lowlands, and in the re- 
gion of the lower Lena ex- 
tremely low temperatures ob- 
tain. Verkhoyansk is known as 
"the pole of cold of the eastern 



atmosphere." The average 
temperature in December and 
January at Yakutsk is — 40.2° 
F. and at Verkhoyansk — 53.1° 
F., and occasionally tlie cold 
is so severe that official ther- 
mometers register as low as 
—75° and —85° F. 

To work and fight in tem- 
peratures such as these, an 
army needs the equipment of 
an Arctic expedition. For- 
tunately, our own northern 
border is cold enough to have 
been a good laboratory in 
which to work out ideas for 
clothing soldiers in winter, 
and the Yankee in Siberia will 
be armed against the elements. 

The War Department has 
devised fur-lined coats, fur 
helmets, fur gauntlets, and 
Arctic-proved footwear for our 
men. The equipment was 
assembled in San Francisco, 
and by the time you read this 
it has long been in servnce. A 
New York commuter looking 
at the pictures will sigh for 
Siberia and its comforts. 




© Comminee on l'iil>lic- TlifoniiKtioQ 

With helmet closed and 
collar turned up, ready for 
a tilt with ice and snow 
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NITROGEN, the most democratic 
of all the elements, is the es- 
sential factor without which 
the^war for democracy could not have 
been won. In the last analysis, war is 
an effort to discover which of two 
sides can liberate the most nitrogen 
where it will do the greatest damage. 
For all explosives are nitrogen com- 
pounds — their deadly effects the result 
of the ineradicable tendency of this 
liberty-loving gas to burst its bonds 
and hurl in every direction fragments 
of whatever has served to restrain it. 
From old-fashioned black powder to 
the most modern and powerful trini- 
trotoluol, or "T.N.T.," nitrogen is the 
basis of them all. 

Even more essential, in peace, is the 
possession of nitrogen in usable form. 
Without its aid there could be no 
plant growth, nor could animal life 
upon this globe continue. Yet, while 
nitrogen is literally as common as air, 
since four fifths of the volume of the 
earth's atmosphere is free nitrogen 
(serving to dilute the essential o.xygen 
and make it breathable, so that you 
would not be literally burned alive), the 
problem of obtaining sufficient nitro- 
gen is one that holds the serious, even 
apprehensive attention of scientists, 
economists, and the Government itself. 

Before the world became densely 
populated with people who live in 
cities, and who therefore depend upon 
the annual crops produced by others for 
their food, instead of living on the 



fruits, nuts, and game that were the 
food of our ancestors, nobody worried 
about nitrogen. People went where 
food could be obtained; if they failed 
to arrive soon enough they starved. 

When the World Faced Starvation 

Up to less than a hundred years ago, 
the entire human race was constantly 
menaced by the possibility of famine 
and wholesale starvation, and nature's 
methods of supplying nitrogen to 
plants through the action of bacteria 
in the soil long ago became too slow 
to keep pace with the increasing de- 
mand of the human race for food. 

For a great many years the world has 
been dependent for its supply of nitro- 




Electrode' 



This shows the triangular arrangement 
of three Birkeland-Eyde single-phase 
furnaces with six adjustable electrodes 



gen for fertilizer upon enormous depos- 
its of sodium nitrate, or Chile saltpeter, 
found in the high, arid desert regions 
of Chile and Peru and nowhere else. 

In late years there has been an im- 
portant addition to this diminishing re- 
source — the production of ammonium 
sulphate as a by-product of the coking 
of coal. But the total annua^ supply 
from both of these sources, about 
2,500,000 tons from each, is still in- 
sufficient to meet the growing demand 
for agricultural purposes alone, while 
the war's demands created a situation 
little short of critical. 

Crookes' Advice to Chemists 

Twenty years ago Sir William 
Crookes, then president of the British 
Association, startled us by declaring 
that the population of the world wae 
increasing so much faster than its 
food supply that the race would soon 
face starvation unless new means of 
increasing the earth's fertility were 
found. His words carried conviction, 
and his suggestion that chemists turn 
their attention to the development of 
practical artificial means of extracting 
the nitrogen of the air and "fixing" 
it in usable compounds stimulated 
experiment in that direction. 

As a laboratory experiment, the 
fixation of atmospheric nitrogen was 
old. The main essential of all processes 
then known, tremendously high tem- 
peratures, running up even to 6,000° F., 
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made the practical application of any 
of them doubtful. Chemists, how- 
ever, set to work. The development 
of hydro-electric power at Niagara 
and elsewhere, which made it possible 
to produce high temperatures through 
the electric arc, turned attention to 
this' means of accomplishing the 
result sought. Charles S. Bradley, an 
American engineer, almost at the time 
Sir William Crookes was pointing out 
the imminent need, began the first 
large-scaleexperiment at NiagaraFalls. 
His process was not a commercial 
success, but a little later a plant was 
established at Notodden, Norway, 
where water-power costs only $3 a 
year per horsepower. There nitrogen 
products were successfully made. 

Reducing Nitrogen from the Air 

The process used at Notodden and 
later at several other plants in Norway, 
known as the Birkeland-Eyde, is not 
unlike that devised by Bradley. An 
electric arc is produced by leading a 
current of about 5,000 volts equatori- 
ally between the poles of an electro- 
magnet. This produces what is prac- 
tically a disk of flame six and a half 
feet in diameter and having a tempera- 
ture of about 3,000° F. The disk 
really consists of a series of successive 
arcs which increase in size until they 
burst. Air is passed through this arc. 

The first product of the reaction is 
nitric oxide, which, on cooling with 
the residual gases, produces nitrogen 
peroxide. The cooled gases are then 
led into towers, where they meet a 
stream of water coming in the opposite 
direction. Thus nitric acid is formed 



in the towers, in diminishing degrees 
of dilution. In the last tower the re- 
maining gases are brought into contact 
with milk of lime, which combines 
with the gases to form calcium nitrate 
and nitrite. The nitric acid obtained 
in the other towers is combined with a 
base to form a commercial compound. 

These Norwegian plants were fi- 
nanced by Germany, and their output 
of fixed nitrogen was almost entirely 
absorbed by that country. At the 
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an arrangement 
like this is used to 
produce ammonia 
synthetically from 
atmospheric nitrogen 
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beginning of the war the annual 
production of the Norwegian plants 
was equal to about 10,000 tons of 
fixed nitrogen a year. At that time 
Germany imported annually 880,000 
tons of nitrate of soda, equal to 137,000 
tons of nitrogen. At the beginning of 
the war Germany had a stock of 
1,000,000 tons of nitrate, equivalent to 
156,000 tons of nitrogen, and a by- 
product ammonia capacity of 550,000 
tons of sulphate of ammonia, equiv- 
alent to 113,000 tons of nitrogen. 

It is known that the Norwegian 
plants have not been commercially 
successful. In Germany several other 
processes for the fixation of atmos- 



pheric nitrogen were developed, all 
of which helped to supply the enor- 
mous quantity of nitrogen products 
required in manufacturing explosives. 

One of these processes, developed 
by two German scientists, Drs. Frank 
and Caro, who began their experi- 
ments in 1898, is known as the cyana- 
mid process. It is based upon the 
fact that calcium carbide, largely pro- 
duced as a source of acetylene gas, may 
be induced with comparative ease to 
absorb nitrogen, thus forming a com- 
bination of calcium, carbon, and nitro- 
gen, known commercially as cyanamid. 
This is the only process that has been 
installed on the American continent, 
a plant in Canada, at Niagara Falls, 
having been in operation for several 
years, with an annual capacity of 
about 60,000 tons. 

Production oj Cyanamid 

The carbide is placed in the furnace and 
the reaction is initiated by local resist- 
ance heating to a temperature of 1500°- 
2000° F., the conversion proceeding 
to completion without further heating. 
The nitrogen is obtained from liquid 
air, manufactured by compressing air 
to a density of 500 pounds to the square 
inch and cooling by expansion. When 
the liquid air begins to rise above its 
normal temperature of — 313° F., pure 
nitrogen boils off. The compound of 
calcium carbide and nitrogen, known 
commercially as cyanamid, is itself 
valuable as a fertilizer; by treatment 
with superheated steam its nitrogen 
may be released to enter into combina- 
tion with the steam, forming am- 
monia. In Germany about 600,000 






In the electric furnace shown hei-e calcium carbide is made "by fusing lime and coke at a 
high temperature. The carbide combines with nitrogen at 2000° F. to form cyanamid 
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Making pure nitrogen gas by distilling liquid air formed under a pressure of SOO pounds to 
the square inch at a temperature of 313° below zero, one of the features of the cyanamid process 



tons of cyanamid is being produced 
annually. 

The other process of fixing atmos- 
pheric nitrogen, on which Germany 
mainly relies, is the Haber process. 
In this, nitrogen and hydrogen gases, 
under a pressure of 1,500 pounds to the 
square inch, are passed through a 
chamber electrically heated to a tem- 
perature of 1,170° F. As a result, the 
nitrogen combines with the hydrogen 
to form ammonia. Although this 
process has long been in operation in 
Germany, its technical details have 
been carefully guarded, and it took 
chemical and electrical experts em- 
ployed by the United States Govern- 
ment nearly a year to discover its 
secret from patents" obtained^ in this 
country. 

The Haber Process 

The Haber process involves the 
presence of what is known in chemistry 
as a "catalyst." It has 
been found that certain 
elements or compounds 
— the list is constantly 
being enlarged — have 
the remarkable prop- 
erty cf causing other 
substances to com- 
bine chemically, often 
in entirely new for- 
mations, without 
themselves under- 
going any change or 
entering into the new 
combination. A fa- 
miliar example is the 
common device for 
lighting gas without 
matches, which con- 



sists of a small bit of "spongy plat- 
inum," or asbestos, fibers coated with 
platinum black. When this is held 
over an open unlighted gas-burner, 
the presence of the platinum causes 
the hydrogen in the gas to combine 
with the oxygen in the air with 
such speed and violence that great 
heat is generated by the reaction, the 
spongy platinum becomes incandes- 
cent, and in a second or two is so hot 
that the gas ignites. 

In the Haber process the catalyst 
is spongy iron, although any one of 
several other substances probably 
would answer as well. 

In the electric arc process the first 
product is nitric acid, which is directly 
usable for explosives. In the cyana- 
mid and Haber processes the ammonia 
product is best adapted for use as 
fertilizer, but is readily convertible 
into nitric acid by passing a mixture 
of ammonia and air through a red-hot 
platinum screen acting as a catalyst. 




The crude nitrate is shoveled into 
leaching-vats, where it is purified 



The nitrate mining in Chile is 
nearly all surface work at little cost 



The fact that nitrogen can be fixed 
directly in the form of sodium cyanide 
by the action of nitrogen gas on a 
mixture of soda and coke has been 
known for many years; but, while 
English, German, and American scien- 
tists have tried their hands on a com- 
mercial adaptation of this reaction, it 
is only recently that an American firm 
has been able to prepare sodium 
cyanide for the market by this process. 

A Loto-Temperature Process 

Intensive study of the various meth- 
ods of speeding up the reaction has led 
to the adoption of special apparatus, 
and, at a temperature around 1800° F., 
with the assistance of a specially de- 
veloped catalyzer, an unusually pure 
cyanide is formed. From the cyanide 
it is easy to prepare ammonia quanti"- 
tatively. 

One advantage of this sodium cya- 
nide method of fixation, aside from the 
low temperatures used, 
is that when ammonia 
is made from the cya- 
nide, another product 
of commercial value is 
also obtained — sodium 
formate. This latter 
material can be used as 
a starting-point for a 
number of artificial fla- 
voring oils, for a whole 
line of useful solvents, 
or for making the for- 
mic and oxalic acids 
that are so necessary 
in our dyeing processes, 
for instance, and which 
were formerly imported, 
chiefly from Germany. 
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Extracting Rheumatism through the Skin 




An X-ray photograph showing 
a diseased "rheumatic" joint 



WHEN you have an 
ache in an elbow or a 
knee, you speak of your 
"rheumatism," and often 
attribute it to a change in 
the weather. But that same 
"rheumatism" is usually caused by 
germs, microbes, or bacteria located 
in some other part of your body. 

Often there is a pocket of pus, or 
germs, hidden away in the root of a 
tooth you think is sound. One day you 
begin to have severe twinges of "rheu- 
matism" in your big toe. That is be- 
cause members of that little colony 
of germs located at the root of your 
tooth have started on the war-path. 
They are sending out a few scouts and 
much poison gas into your blood and 
lymph. 

These enterprising little germs snoop 
around, keeping away from your 
leucocytes, or white blood corpuscles, 
and anti-poison tissues, always watch- 
fully waiting for their big chance, 



The soldier on the table is suffering with an ailment 
of a rib, which the surgeon is treating with Dr. 
Pridham's double nitro salts applied externally 

which comes when you inflict a slight 
injury on yourself. You may not 
notice that you stumbled and hurt 
that big toe joint, but the scouts from 
that germ colony noticed it, because 
they have found a weakened spot that 
cannot resist their onslaughts. 

They arrive in droves and feed on 
that spot, lodging there until they have 
set up an inflammation which you 
call "rheumatism." Tubercle bacilli 
sloughed off the edge of a consumptive's 
lungs or intestines will do the same 
thing as the germs from the pus pocket 
on your tooth. Diseased tonsils, 
dysentery bacilli in the bowels, scarle- 
tina germs in the throat, pneumonia 
cocci in the lungs, adenoids, stone in 
the bladder, urological diseases, or any 



Inliammation drawn outon the 
skin by the Pridham treatment 



spot where a nest of germs 
is located, may be the start- 
ing-point of "rheumatism." 

Dr. Fred Pridham, of 
Johns Hopkins Hospital in 
Baltimore, has devised a 
treatment for joint affections that is 
being used very successfully at the 
military hospitals where it has been 
introduced. He uses a mineral, double 
nitro-peroxide, which actually extracts 
the inflammation. 

The salt is mixed with a starchy 
substanc3 which holds its action until 
it is placed on the skin over the dis- 
eased bone, from which it extracts the 
impurities, the germs, and their 
poisons. 

The material is -sprinkled on lint 
or gauze and placed on the skin over 
the diseased bone. When the doctor 
removes the dressings from six to 
twelve hours later, there will be seen 
blisters on the skin. If there is no 
infection the salt will not affect the skin. 



Voice -Tubes for the Ship's Gunners 



IN a naval battle, the range is ob- 
tained principally by men stationed 
in the mast-tops, the readings of the 
instruments being tele- 
phoned down to the officers 
in the plotting-room below 
the warship's deck. Here 
the instrument readings are 
quickly transcribed into 
terms of gun ranges and of 
angles of horizontal deflec- 
tion. 

These calculations are 
then sent to the gunners 
through speaking-tubes, al- 
though telephones and nu- 
meral indicators are often 
used, to make sure that the 
orders will be understood. 
For, when the battle waxes 
hottest, either a voice-tube 
or a telephone is likely to be 
swept away. 



In big battles the gun that has but 
one channel of communication stands 
grave chances of being cut off from the 




Here is a voice-tube equipped with a megaphone outlet 
which increases the intensity of the sound. This photo- 
graph was taken on board of the U. S. S. Joaetl 
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rest of tjje ship. Should that happen, 
the gunners would have to depend 
upon the gun's telescopic sights, and 
there would be no checking 
up of hits or misses by 
the spotters in the mast- 
tops. 

Thus the means of com- 
munication is the crux in the 
modern method of pointing 
and firing a battleship's 
guns. In our Navy, voice- 
tubes are generally pre- 
ferred to electrical appara- 
tus. 

The speaking-tubes are 
metallic pipes made air- 
tight to conduct the sounds 
efficiently. Nothing short 
of a rupture or a large hole 
torn in the tube by shell- 
fire will impair its operation 
to a dangerous extent. 
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Press the Button— See the Show 

How a little switchboard runs a theater 
employing more than a thousand persons . 
By A. M. Jungmann 



YOU are going to forget your cares 
and worries in an evening at 
New York's Hippodrome. You go 
early so as not to miss anything. Just 
as you settle into your seat the orches- 
tra begins to play. In 
a few moments the show 
is on. The great red velvet 
curtains are drawn back, 
and tableau after tableau 
is presented to your eyes. 
Hundreds of performers 
throng the stage. Ele- 
phants and horses do their 
acts. The great tank is 
opened, and diving girls 
splash in. 

Repairs Behind the Scenes 

Between the first and 
second act, your wife turns 
to you with, "Oh! Look, 
Henry, that lovely velvet 
curtain has a big tear in 
it!" 

You look, but don't see 
the rent. While your wife 
tries to show it to you, the 



little electric switchboard operated by 
Clyde W. Powers, the stage director. 
Every time Mr. Powers pushes a but- 
ton he starts something. When the 
orchestra begins to play, it is because 
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How the show at the New York 
Hippodrome is directed. The 
stage director doesn'tyell, "Here, 
you elephant man, bring us your 
elephants." He just presses a 
button. In one hundred and 
seventy-four minutes two hun- 
dred and twenty cues are given 
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Details of the 
wonder-working 
switchboard which 
controls the en- 
trances and exits 
of 1074 persons 



Should the switch- 
board fail (it never 
has) the telephone 
is at the service of 
the stage manager 
for the emergency 



Mr. Powers communicates the need 
of a new light by pressing a button. 

Each act is carefully timed. So many 
minutes must be allowed for a certain 
actor to do his part, so many seconds 

for another. Mr. Powers 

counts the minutes and the 
seconds as a miser counts 
his gold — nothing escapes 
him. In a sense, the 
audience is timed too, for 
favorite actors are per- 
mitted a few seconds be- 
yond the time for their 
acts in order to receive 
the applause of the audi- 
ence. After a show has 
been on a few days, the 
time the big hits require 
for applause is definitely 
set, and no actor may bow 
more bows than can be 
made in that time. When 
the last second arrives, 
one of the little buttons 
on the switchboard is 
_ pressed and the next cue 

iis taken. 
I Suppose this efficient 
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curtains are drawn back and the next 
act begins. 

"Never mind, Henry," whispers 
friend wife, "I'll show it to you next 
time." 

Womanlike she doesn't forget; but 
when the great red curtains are drawn 
across the stage again, your wife can't 
find the tear. You think it wasn't 
thpre. It was. While you were 
watching the stage, busy tailors neatly 
darned the rent. 

Suddenly you say to your wife: 
"Say, there must be an awful racket 
out back of the scenes. Directors 
yelling at all that crowd and getting 
everybody in on time." 

"I don't hear it," she replies. 

Don't look patronizingly at her. 
There isn't any noise — no one yelling 
orders. The whole show is run by a 



a button has been pressed. Every- 
thing you see done is done in re- 
sponse to a button on that little 
board. Actors, musicians, property- 
men, carpenters, electricians, tailors, 
animals, all obey the buttons. No 
one says anything. One thousand 
and seventy-four persons help make 
your evening a success by obeying 
the orders of these little electric 
buttons. 

Eoen the Audience Is Timed 

The performance lasts just one 
hundred and seventy-four minutes. 
In that time Mr. Powers gives two 
hundred and twenty cues by pressing 
the buttons on his switchboard. If 
an electric light bulb is not lighted, 
no one shouts for the electricians; 
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little switchboard wert to get out of 
order, what then? There is a tele- 
phone, and, if that fails, a speaking- 
tube is ready to carry the orders that 
direct the show. But, so far, the little 
switchboard has never failed. 

Obedience the Watch-Word 

The same system is used in re- 
hearsals. At no time is shouting or 
confusion permitted behind the scenes. 
So thoroughly is the idea of immediate 
obedience ingrained in all Hippodrome 
employees that a signal must be obeyed 
no matter when it is received. If the 
elephants were summoned on the 
stage at an hour when the elephant 
man knew there was no rehearsal, he 
would lose no time in marching his 
beasts up the runway and on the stage. 
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A catchy cover is almost as impor- 
tant as a catchy tune. Examining 
designs for b hoped-to-be song hit 



One of the first steps is to photo- 
graph the artist's cover picture 
to make it ready for engraving 



At this stage the plate from 
which notes and words are to be 
printed is etched in an acid bath 



Printing a sheet on metal by a photo- 
graphic process preparatory to etching the 
plates from which the song will be printed 



The notes are very hard to etch; 
so, after the acid bath, they 
are hammered in by an expert 




The -router- must carefully cut away the metal to The song being fed to the binding machine, nearly ready 

make the notes and word type ready for printing to go out in its glory of fresh print to a waitmg world 
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Cold? Press the Button 

Carry an electric stove in your 
glove, and fight chills with the 
modern substitute for mustard 




Charles Doehring, of New 
York, has fixed things so 
you can get a sand and elec- 
tric bath all in one. He 
tucks you in your cozy 
sand-bed with flexible metal 
sheets between which the 
electric current is generated 




All wrapped up in this 
blanket built with sec- 
tions of wool, canvas, 
and asbestos with wires 
stitched in, all he has 
to do is plug in on the 
electric lighting circuit 
and sweat out that 
cold. Charles Fogel- 
song, of St. Paul, has 
patented this idea 



No more need the 
motomnan blow on 
chilled fingers. Alois 
Zeckendorf, of Cincin- 
nati, has invented an 
asbestos pad filled with 
wires to go in glove or 
mitten. The motor- 
man hitches up his 
glove to the car cur- 
rent and is comfortable 



With this electrically heat- 
ed bath-robe — for which 
Edwin B. Rayner, of 
Piqua, Ohio, stands spon- 
sor — you can shave in 
comfort in the coldest 
bath-room. But primari- 
ly the device is intended 
as a convenient way of 
giving electric treatment 



Swathed in this electric 
sweating-robe invented by 
Andrew Phillips, of St. 
L/Ouis, he gets Turkish 
bath results without hav- 
ing to tip the rubber. 
The robe is a two-layer 
affair with the current- 
carrying wires worked in 
between the seams 
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Making Your Canary Feel at Home 



If you take the proper care of your 
canary, you'll never need to ask, "Dicky 
bird, Dicky bird, why don't you sing? ' 



ylBOUT fourteen distinct strains 
/-\ of canaries are known, and an 
almost endless number of varie- 
ties. The common canary is reared 
primarily for its song. 

Before the war song canaries were 
reared in Germany; now most of the 
singing birds come from England. 
There is no reason why Americans 
should not train their own singing 
canaries. It seems to be necessarj' 
merely to put the birds in a room with 
good songsters, the vocal powers being 
developed through imitation. But 
careful watch must be kept, and a 
bird that develops harsh notes must be 
promptly removed; he must not cor- 
rupt the purity of the tone of his 
brothers. Sometimes a mechanical 
"thriller" is utilized in training, when 
the birds are silent, as during the 
moulting period. In six months or less 
the education of a singing bird is com- 
pleted. 

Mr. Alexander Wetmore, Assistant 
Biologist of the Biological 
Survey, U. S. Department of 
Agriculture, has given the 
subject of the management 
and care of canaries so much 
attention that we cannot do 
better than to abstract one 
of his papers on the subject. 

Mak.e the Bird Comfortable 

First of all, he assures us 
that cages should be chosen 
primarily for comfort. The 
square cage, in his opinion. 



is best. For a single bird, the 
cage should be at least 9 ' 2 inches 
long, 6 ' 2 inches wide, and 9 
inches high. A fine-mesh screen 
may be secured from the dealer 
and fastened around the lower half 
of the cage to prevent the scat- 
tering of seeds and seed-hulls. 
A common substitute for this is a 
muslin bag, held in place by a 
draw-string around the middle 
of the cage. 

In a cage of the ordinary 
size three perches are suffi- 
cient. One should be placed at either 
end, at a distance that will allow easy 
access to the food and water recepta- 
cles, and the third elevated above the 
middle of the cage. For reasons of 
cleanliness, one perch 
should not be directly 
above another. 
An English au- 
thority gives 
the stand- 
ard size 
for 



This bird, a crested 
canary, is like a 
Skye terrier inas- 
much as its eyes 
are entirely c o n • 
ccaled by its topknot 







A Scotch fancy canary 
bird — bred to develop 
the hump on its back 




Another canary with a hump 
on its back, the Belgian 
fancy; it is a very rare bird 



breeding cages as 22 inches long, 12 
inches wide, and 16 inches high. Sev- 
eral types of open breeding cages made 
of wire may be obtained, or a box with 
a wire front may be made. 

Care of the Ca^es 

Though canaries, when acclimated, 
can endure a great degree of cold, 
they are very susceptible to sudden 
changes in temperature, and cold 
drafts are fatal. This should be borne 
in mind in choosing a place for the 
cage. The room must be kept at a 
fairly even temperature, day and night. 
Wherever placed, the cage must be 
kept scrupulously clean. Seed sup- 
plies must be replenished and water 
renewed each day. The receptacles 
for these necessities should be cleaned 
and washed carefully at short inter- 
vals. Cages that have removable 
bases should have the tray in the bot- 



The crest of feathers on its head sets this 
bird apart from the every-day canary 

torn covered with several thicknesses 
of paper. A better plan is to use the 
heavy coarse-grade sandpaper, known 
as gravel-paper, that may be secured 
from bird dealers. This should be 
renewed whenever the cage is cleaned, 
and in addition the pan should be 
washed in hot water from time to 
time. 

What to Feed the Birds 

The food requirements of canaries 
are very simple. The prime requisite 
is a supply of canary seed to which is 
added a small quantity of rape seed 
and a little hemp. If canaries do 
not seem to thrive, it is well to 
examine the seed supply and 
crack open a few of the 
seeds to make certain 
that empty husks 
alone are not being 
fed. Too much hemp 
seed should be avoided 
as it is very fattening. 

In addition to this 
staple diet, lettuce, 
chickweed, or a bit of apple should be 
placed between the wires of the cage 
frequently. Bread that has been 
moistened in scalded milk, given cold, 
is also beneficial at times. Perhaps 
once a week egg food may be given. 
This is prepared by mincing an entire 
hard-boiled egg and adding^ to it an 
equal quantity of bread or unsalted 
cracker crumbs. Cuttle-bone should 
always be available to the canary. 

In the breeding season egg food must 
be given daily as soon as the birds are 
paired. It may be discontinued or 
given at intervals of three or four days 
when the female is incubating. The yolk 
of hard-boiled egg only may be given 
for the first day after the young hatch. 
Seed should always be provided. 

Under normal conditions most birds 
probably bathe daily. China dishes 
that are not too deep make good bath- 
ing receptacles. In winter the water 
should be warmed until tepid. 



Instead of being yellow, this bird, 
the lizard canary, has varie- 
gated plumage; hence its name 
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The Community House for Soldiers 

An experiment in democracy conducted by several 
war organizations and financed by the people of Ohio 



\N army representative of the 
/-% highest type of American de- 
mocracy cannot be turned out 
by military machinery alone. We 
have come to regard the contentment 
of men in training as vital. 

To the American Recreation Associa- 
tion, operating in their war work under 
the name of War Camp Community 
Service, fell a difficult task. Making 
sure that the men find available the 
best, and only the best, that the 
particular community affords, has 
been their task. Into more than six 
hundred towns and cities the W.C.C.S. 
has sent trained workers. In stimu- 
lating each community to utilize its 
own resources in the most effective 
manner, some unique institutions were 
evolved. 

A Unique Community House 

The first Community House was 
built at Manhattan, Kansas. The 
most interesting one, structurally at 
least, is at Chillicothe, Ohio, near Camp 
Sherman. It is in the form of a great 
Maltese cross. The people of the 
State of Ohio were asked to furnish 
the funds for its construction and 
equipment. 



By Raymond B. Fosdick 

The Camp Sherman Community 
House has become the Mecca of people 
from all over the country who come to 
be near their sons, husbands, sweet- 
hearts, and brothers in the camp. 
Here, too, the townspeople mingle 
freely with the soldiers; and the com- 
munity acti\aties, the musical life of 
the town, home talent entertainments, 
and social life generally is conducted 
on a scale heretofore impossible with 
small-town facilities. 

An Experiment in Democracy 

The lounge, occupying the entire 
central space of the building, opens 
on one side into the restaurant and 
on the other into the auditorium with 
its stage extending across one end; 
and when these three rooms are thrown 
into one, as can be easily accomplished, 
their seating capacity is fifteen hun- 
dred. A large reading and writing 
room occupies the fourth wing of the 
house, and from it open women's rest 
rooms and small parlors. 

Built on the curved driveway lead- 
ing from this central building to the 
main thoroughfare, are the other 
hostelries of the "community" — each 
a model lodge in itself, harmonizing 



in color and architecture with the 
main structure. These provide sleep- 
ing-rooms with baths, writing-rooms, 
smoking-rooms, and women's parlors. 

The Community House was an ex- 
periment in democracy. The results 
are gratifying. There is noticeable be- 
tween the officers and men a cordiality 
that old-time military authorities 
would have declared impossible. 

The change in the attitude of com- 
manding officers in regard also to 
bringing women into the camp en- 
\'ironment is interesting to observe. 

A Contribution to Community Life 

It was General Glenn who did most 
to hasten the building of the Camp 
Sherman House, and to make sure that 
every comfort was furnished the fami- 
lies of the men coming there. The 
Community House means the re- 
estabhshment of the normal social 
relations of life for the service men, 
and I am sure that every dollar which 
Manhattan, Kansas, or Junction City, 
or any other town has raised by bond 
issue, or the State of Ohio or the 
Rotary Club have pledged, will con- 
tribute not only to the soldiers' need, 
but to attaining the ideal town life. 




It was constructed jointly by several war organizations, and administered by War Camp Community 
Service, its object being to promote cordial social relationships between civilians and soldiers 
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Some New Answers 

What invention and ingenuity 
and comfort of truck, 



This shield of prismatic glass 
deflects the glare of your lamp 



The rheostat indicates on youi 
r LOAT voltmeter the number of gallons 
of gasoline in your tank 




The trolley-repair automobile, equip 
ped with ladders, tools, and material, 
has proved efFective in Cincinnati 




Double-width traction wheels ena: 
this heavy tractor to travel over suit 
ground without sinking in the earth 



The lock-bar shown 
here is the latest in 
vention for foiling 
the automobile 
thieves. It is 
simple, easily at- 
tached, and per- 
mits the moving of 
the car in case of fire 
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JAW MEMSERS 



To remove the cylinder-head turn the eccentric 
lever fastener of the claw-clamps and slip off pins 



Put the spring jaws of the plow-beam in the coupler, 
insert the wedge-block, and your plow is coupled 



To increase the traction power 
of small cars pulling a heavy 
load, they may be coupled by 
loading the forward end of each 
car upon the truck ahead 
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to Automotive Problems 

are doing to add to the efficiency 
tractor, and pleasure cars 



IKTAKE ^WIIFOLD 



A new electric heater for the 
intake manifold that will aid in I 
starting the automobile engine I 





SWITCH OH DASH 



This device indicates 
automatically the air 
pressure in your tire 




A rolling-mill in Ohio is located about five miles from the nearest city. To solve the transportation problem, an 
automobile truck and trailer are used to carry the men from the end of the car-line to the mill and back again 



This shock-absorber for 
Fords has three coiled 
springs and four of tliem 
are used for each car 




FROM. TIRE PUMP 



If you use one of these pneumatic jacks 
it will be possible for your engine 
to lift the car by air-pressure 




You can try the petcocks of your oil 
channels without any discomfort by 
rods extending to the running-board 
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^ NREEDS exhaust gas out H|flE_ 




EXHAUST 
MANIFOID 



This new type of automobile 
exhaust-gas whistle requires no 
electric cvurent to operate it. 
It is mounted on the exhaust 
manifold, and is set in action by 
a wire from the panel-board 




This collapsible cot witli a mattress and 
tent roof, is likely to appeal to 
automobile tourists for economic reasons 



To take up the 
wear of the worm- 
gear of the steering 
device, a mechanic 
has invented this 
adjustable eccen- 
tric shaft bearing 
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How the Cipher Expert Works 

The message that reaches him may be a wild jumble 
of letters and figures, but it soon gives up its meaning 

By Charles A. Collman 



THE military cipher expert gains 
only a small share of war's 
honors or glory ; but in the quiet 
of his office, his swift, subtle, and scien- 
tific efforts in deciphering intercepted 
dispatches and orders many times bring 
defeat and disaster to the enemy. 

Other branches of the military serv- 
ice, engaged upon more active duty, 
gather the material, which is laid later 
before the man whose task is the solu- 
tion of ciphers abstracted from enemy 
communications. The scout patrol- 
boat, silently plowing the waters off 
our Atlantic coast in its quest for sub- 
marines, suddenly picks up from the 
ether the following message, which 
is recorded by the receiving instrument 
of the wireless operator on board: 

3SIU0WSESILDRZLALA 
NABDEnLYDaNLFCOETI 
UORGHFKAIRLMTEMT 

The wireless operator instantly 
perceives that this is only too evi- 
dently a cipher dispatch of the 
enemy; and, since there are no 
other enemy craft suspected of 
being in these waters, it must be a 
communication sent by one U-boat 
to another. 

No Cipher Indecipherable 



The message is at once rushed by 
the quickest available means to the 
nearest office of the Intelligence 
Department, where it is submitted 
to the scrutiny of the cipher expert. 
It is accepted by him as an 
axiom that no practicable mili- 
tary cipher is mathematically 
indecipherable. But it requires 
a remarkably long time, as a 
rule, to decipher even the sim- 
plest kind of message. There- 
fore speed is essential, so that 
advantage can be taken of 
the news contained in this 
secret communication before 
it is too late. 

So the cipher expert starts 
to work immediately. His 
office is amply supplied with 
all the known data and material 
by means of which the most 
up-to-date cipher communica- 
tion may be solved. He is 
provided with tables of fre- 
quency of the language of the 
enemy country, covering single 
letters and digraphs of duals or 
pairs. He knows that ciphers 
are divided into two general 



classes — the transposition cipher and 
the substitution' cipher; and his first 
endeavor is to learn in which class 
this dispatch belongs. 

How the Human Mind Worlds 

Substitution ciphers may be made 
up of substituted letters, numerals, 
conventional signs, or combinations 
of all three. The human mind works 
along the same lines always. The in- 
ventive man creates, but his supposed 
invention is, in principle, many hun- 
dreds of years old. For instance, the 
basic system invented by the Abbot 
Tritheim (1462-1516) represents the 
foundation of the modern substitution 
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The pattern cipher cannot be decoded 
without the aid of this ground card 




The f)erforated pattern, which, when placed on the 
ground card, discloses only the letters to be read 



ciphers which are most widely used. 
Transposition ciphers are limited to 
the characters of the original text, 
which are rearranged singly according 
to some predetermined method or 
key. This method of secret writing 
is used to obviate the difficulty of 
deciphering substitution ciphers, since 
it is essential that the recipient of the 
message solve it quickly. 

Fortified with his knowledge of the 
various known cipher systems, the 
cipher expert closely examines the 
message that has been submitted to 
his scrutiny. Much depends upon 
this initial scrutiny, in which all of 
his natural powers and talents are 
called into play. He soon makes up 
his mind that his frequency tables 
are of no use in this emergency, 
since this is not a substitution but a 
transposition cipher. Furthermore, 
he recognizes it as a special type of 
the latter class, from certain plain 
indications, such as the use of the 
figure "3" and the junction of the 
letters "Da," which represent a 
key. In fact, he suspects that he 
has before him a form of transposi- 
tion cipher known as the "net," 
"pattern," "stencil," or "lattice" 
cipher. 

As part of his office equipment, 
the expert is provided with most of 
the known forms of "nets" or 
"patterns," which consist of per- 
forated squares of tin or cardboard. 
In this instance he discerns the 
use of the medium known as 
Fleissner's improved pattern cipher, 
in which the pattern or stencil 
called into play has fifty-seven 
small round hole cuts out of or 
punched into the carton, each 
of which has room for one letter 
or number. 

The Fleissner " Poller n" 



The pattern is a perfect square, 
and the perforations have been 
made according to certain 
mathematical calculations, so 
that, when the pattern is placed 
upon a sheet of paper, it may 
be moved in four different posi- 
tions, and, letters having been 
written each time in the open- 
ings, the entire pattern surface 
■RiU be covered with a cipher 
of fifteen lines having fifteen 
letters each, or 225 letters in all. 

The reader need only refer 
to the accompanying chart to 
fashion for himself a pattern 
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out of a sheet of common writing paper, 
when the problem will present itself 
to him in the most simplified form. 
The entire pattern surface is divided 
into squares, running from No. 1 to 
No. 7, and the size of the communica- 
tion will depend upon the squares 
selected, as follows: 

The entire pattern, surf ace, that 
is, to the seventh square, presents 
15 X 15 openings, or 225 letters 

No. of 

Openings Letters 
Sixth square 13 x 13 169 

Fifth square 11 x 11 121 

Fourth square 9x9 81 

Third square 7x7 49 

Second square 5x5 26 

First square 3x3 9 



in writing the cipher, and verifies 
this fact in that exactly forty- 
nine letter openings have been used, 
although in two instances two 
letters each have been placed in the 
openings. 




HoU) to Use the Pattern 

In the corners of the pattern 
are indicated the four different 
positions in which it should be 
moved: namely, A, the first posi- 
tion; B, the second; C, the third; 
and D, the fourth. It is possible, 
also, by reversing the surface of 
the pattern, to obtain four ad- 
ditional positions (E,F,G,H); but, 
since no communication of such ex- 
tended length is under consideration, 
this matter may be left to the further 
experimentation of the reader. The 
pattern should be moved always from 
left to right. 

From the above sum of the letter 
openings should be deducted the 
central perforation, which is not 
intended for the substance of the 
cipher message. This opening has a 
special significance, since here is placed 
the capital letter (A, B, C, or D) 
that indicates the position of the pat- 
tern in which the enciphering of the 
message was begun. 

The cipher expert, bearing these 
facts in mind, recognizes from the 
use of the number "3" that the third 
square of the pattern has been adopted 



Shifting the 'card about according to well 
known rules, he solves the "pattern" cipher 

Now, in beginning his work of de- 
ciphering, the expert draws on a sheet 
of paper a square that corresponds 
in size with the third square of the 
pattern, and fills it in with 7x7 small 
circles in positions corresponding with 
the pattern perforations. 

The next step that the expert 
takes is to write the letters and com- 
binations of letters of the hostile 
radio message, which results in a 
table of seven lines, of seven letters 
each, as follows: 

S I U O W S E 

S I L D R Z L 

A LAN A B D 

En L Y Da N LP 

C O E T I U O 

R G H F K A I 

R L M T E M T 



Now the decipherer places his pat- 
tern upon this table of letters, and 
discovers that the letters "Da" 
fit into the central hole. So it is 
evident to him that the writer of 
the message began his communica- 
tion with "D," the fourth position. 
He therefore arranges the pattern 
so that "D(4)" appears in the upper 
left-hand corner, and the openings 
in the pattern disclose to him the 
following series of letters: S 0 R Z 
A L C T O K L M. This does not 
make sense, and the expert realizes 
that the writer adopted position "D" 
for purposes of mystification. Fur- 
ther observation inclines him to the 
belief that the use of "Da" as a 
key indicates that position "D" 
was utilized merely as a "stall," 
and that the real message was begun 
with position "A." 

The Message at Last 

Turning the pattern into the next 
position, with "A (1)" in the upper 
left-hand corner, he reads as follows: 
"Will Be N N E Fire—" He per- 
ceives that he has hit upon the 
proper solution of the cipher, and, 
turning the pattern to the left again, 
to position "B," then to position "C," 
he obtains the remainder of the 
message, which reads: "Will be 
N.N.E. Fire Island Light, Tuesday, 
four A.M." 

All is now known. The proper 
naval authorities are notified, the 
machinery of the coast defense is set 
in motion, and on the day, the hour, 
and in the position indicated, two 
U-boats are captured or sunk. And 
perhaps the cipher expert gains at least 
part of the credit of the achievement. 

It may be found interesting to con- 
struct a pattern such as the one pre- 
sented out of tin, cardboard, or even 
writing paper. The perforations can 
readily be cut out with a penknife. 



A MODERN army without 
telephone service is in 
about the same fix as a big 
city would be if all the wires 
should go dead. It follows that 
every effort must be made to 
keep the telephone service in 
the field at top-notch efficiency, 
and therefore daring linemen 
and operators follow close at 
the heels of the troops. 

On the fighting line "cen- 
tral" is housed far under- 
ground or in carefully camou- 
flaged shelters; but the larger 
stations back of the front are 
usually safe from all but 
aerial attack, and they set up 
their switchboards in the com- 
parative comfort of a large 
tent or, better still, an aban- 
doned house. 



Hello, Central! Give Me Berlin 




At least, an army "central" isn't asked foolish questions, 
nor does he have to "listen in" to his gossipy neighbors 

n 



In addition to seeing that 
messages go to the right 
places, the telephone squad 
must watch out for breaks 
and make quick repairs. 
Formerly the squad had to 
be on the alert for an enemy 
"listening in"; but in the 
latter part of the war the 
lines were so laid that the use 
of spy microphones by which 
messages were stolen from the 
wire was almost impossible. 

The army central's task, 
while made less hazardous by 
peace, is none the less strenu- 
ous. The title of this article 
may literally be lived up to, 
for the army centrals will have 
a large part in aiding the work 
of food distribution among the 
starving enemy. 
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Now They Motor to the Round-Up 




THE time was, and not so very long ago, when the man who lived 
on the plains would jump on one of his cow-ponies and cut 
across the pasture-lands to the round-up. Farmers nowadays go 

to dillerent round-ups. and travel in an entirely dillerent manner. 
The pony is left to niblile alfalfa while his master takes his 



place at the steering wheel of a modern motor-car and skims along 
good roads to the place of the round-up, where at experiment 
stations he devotes his energies to learn- 
ing the best methods for getting hogs aid 
sheej) and cattle in prime condition. 




Oriental Monsters 

WHEN you are in Japan, 
be careful not to order 
two crabs for lunch, because 
two Japanese crabs would keep 
you eating continuously for 
at least two days. Rather, 
ask for a crab's foot, and you 
will have plenty. 

• Japanese crabs, unlike the 
people, grow to a large and 
ugly size. If you were to 
stretch out the two longest 
feet of one of them and 
stand him up on one pair of 
nippers, he would be at least 
four feet tall. If the power 
of each pair of nippers cor- 
responds with the length of 
the leg to which it is at- 
tached, a Japanese crab on 
the end of your toe would 
most likely mean its loss. 

The smiling little Japanese 
lady has evidently not yet 
been bitten. 



entertaining game for children u 
bears the appropriate title "Great 
Guns !" It consists of a map of Europe 



in a frame, with a slit in each country to receive a "gun." The 
object is to coax the guns into their appropriate slots. 

Removing the German Germs 

CANADIANS found this queer instrument outside a one- 
time German dug-out. When they turned the handle, 
blasts of impure German air gushed forth, while pure air 
poured in. It was a German machine for drawing bad air 
out of dug-outs, worked on the vacuum principle. 





Wayside Jewels 

BUS-RIDING in San Fran- 
cisco must be a wild, 
precarious undertaking, for the 
bus company there has just 
erected a box-safe in which to 
place the money and jewels 
of venturesome joy-riders. 

The automobile starter, a 
very earnest man, is here 
shown locking up the safe after 
a bus-load has handed him 
their valuables. He alone 
knows the combination of the 
safe and is responsible for all 
contained therein, so he needs 
must be a worthy person. Not 
only worthy, but brave; for 
some dark night, while waiting 
for the return of the riders, he 
may find himself surrounded 
by passing burglars. As to 
whether their jewels are safer 
here than on the bus must be 
decided by the owners. 
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Here's Another Record-Breaker 




TN a moment of great patriotic 
^ fervor, five hundred tailors, re- 
siding mostly in Chicago, decided 
to build this Hag. That it is enor- 
mous can readily be seen. But not 
only is it large — it is the largest 
ever made. These fervent five 
hundred carried on a thorough in- 
vestigation of flags and their sizes 
before they started work on this one. 

They learned that the cham- 
pion was seventy-five by one hundred 
and fifty feet, and promptly decided to 
make theirs eighty by one hundred and 
sixty feet. And so this enormous creation 
is nearly thirteen thousand feet square. 
Each strip is six feet wide and each star 
is five feet tall. It is so well put together 



that there is no "wrong" and no "right" 
side — both sides are the same. And the 
colors, too, are "fast," so that no thunder 
shower will make it "run," and no sunshine 
cause it to fade. 

In spite of its great size, the whole thing 
weighs only four hundred and fifty pounds, 



and is very easy to unfurl. When 
it was finished, the tailors dedi- 
cated it to their fellow workers 
who dropped their shears to take 
up guns. It made its debut from 
the City Hall building in Chicago 
on Labor Day. 

The affair w'as most impressive. 
A band of eight hundred sailors 
played the national anthem as the 
flag was unfurled. Then two hun- 
dred thousand people marched by and 
saluted it. 

It has since figured as the star per- 
former in many patriotic celebrations. 
Once it was the grand finale to a sham 
No Man's Land battle which took i)lace 
at a war exposition at Chicago. 




Mosquitos Drove Them to It 

'T'HESE men are not playing bugaboo 
with this soldier, nor are they modest 
Turks veiling their blushing faces, nor yet 
again are they ghosts that walk by night. 
They are sane, normal 
Italian soldiers very sensi- 
biy covered with mosquito 
netting prior to turning in 
for a night's rest. The com- 
fort of screened windows 
was not theirs in their 
rude homes on the Piave, 
and Austrian mosquitos 
had been in the habit of 
feasting greedily on their 
tired bodies as they tried 
to sleep. On this particular 
night, the pests probably 
slunk away baffled. 



A Cafeteria for Pigs 

/^ORGING continually from 
morn till night brings unto a 
pig peace, which in turn causeth 
fat. Since a pig's function on earth 
is to grow fat, food should be ever- 
present in his sight. That this might 
be, some Ohio farmers built a self- 
feeder by means of which pigs can 
eat as much as they liked. 

The self-feeder is a small house 
in which pig feed is stored. Outside 
of the house there are small com- 
partments in which different kinds 
of food are always present. This is 
made possible by adjustable slides 
which connect the compartments 
with the food-bins within. A steady 
flow of food slides down from the 
bins into the compartments. 

Piggy eats a little corn, and then 
some barley, and then something else. 
In spite of his greed, he knows what 
is good for him and never overeats. 





Not at Home to the Enemy 

TN the earlier days of trench raiding on 
the western front, a young officer who 
had been studying medieval methods 
of defence decided to apply the idea to 
his trench section. The re- 
sult, shown in the picture, 
was generally adopted along 
the British front. 

The V - shaped gate 
swung outward on hinges at 
the top. When the Boches 
were behaving the gate was 
held up by a chain, per- 
mitting free passage into 
the adjoining trench. But 
in a raid the guard stood 
ready to drop the barbed- 
wire protection and secure 
it with an iron stake. 
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An Electro-Magnetic Catapult to Give 
Airplanes a Good Start 

IF an airplane is shot from a catapult instead of starting 
entirely by its own power, not only can it be started flying 
more rapidly and in a smaller space, but it can be made to 
carry nearly ten times more load. And if the catapult 
is built on the electro-magnetic plan it can be made to serve 
for airplanes of different design 
and size, including hydro-air- 
planes. These are th"e ideas that 
prompted Godfrey Lowell Cabot, 
of Boston, to design and patent a 
launching mechanism of the kind 
mentioned. 

The catapult takes the form of 
an electrically driven carriage re- 
ceiving current from the rails on 
which the wheels travel, and com- 
pleting the circuit by means of a 
third rail between them. A brush 
attached to one wheel axle takes 
current to a motor geared to the 
front wheels, and also, by another 
wire, to the electro-magnet. The 
second binding-posts are secured 
to shoes contacting with the third 
rail. 

The third rail does not begin at 
the starting end of the track, 
but a little farther on, the 
idea being that the carriage 



How to Keep a War Map 
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That Betraying Column of Smoke — 
Force It Down to the Water 

THE bridge of an ordinary cargo vessel rises to a height 
of from 33 to 35 feet above sea-level, and towers above 
the horizon visible to the observer on the bridge of a sub- 
marine at a distance of ten miles. As a matter of fact, 
however, cargo ships of the average type usually be- 
tray their presence at a very 
much greater distance because 
of the smoke that belches from 
their smokestacks. 

As early as thirty years ago, 
Sir Alfred Yarrow, the famous 
English naval architect, originat- 
ed a method for driving the smoke 
from steamships downward. The 
necessity of giving greater protec- 
tion to cargo ships passing 
through the danger zone during 
the war caused a revival of inter- 
est in that plan, and extensive ex- 
periments were made proving the 
effectiveness of the method. 

From the base of the smoke- 
stack, at an elevation of about six 
feet above the deck, horizontal 
ducts are carried to the gunwales 
on each side of the ship. The 
outer half of these ducts 
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and aircraft shall first be set 
going by the propeller screw, 
to make sure of the engine 
being in order. The car- 
riage and aircraft are hurled 
forward together, and a 
speed is soon provided at 
which the aircraft is sure to 

fly. 

An indicator shows the 
aviator when that moment 
has arrived, and he signals 
to the operator of the launching 
machine, who at once cuts off the 
current by means of the .rheostat- 
controller. The magnet lets go, and 
the aircraft sails into the atmos- 
phere. 

The carriage is brought to a stop 
by automatic brakes. 



FIRST, get a good map, preferably in black and white, 
with light blue for the rivers. A recent map prepared 
by the National Geographic Society can be purchased for one 
dollar. Then, procure some flat-headed colored pins. Next, 
take some highly colored floss or worsted — green, for 
example— and establish your battle-line by the morning 
newspaper. 

Make the whole line uniform green, with no attempt to 
differentiate between the different forces. 

When there is occasion to change the map, select bright 
yellow to establish the new line of advance, placing the pins 
in the names of the places captured and letting the yellow 
floss be guided from the points on the green line where the 
change has taken place. 



slope down at an angle 
of about 45 degrees. 
Normally these ducts are 
closed by dampers on 
the inside, close to the 
smokestack. On the in- 
side of each duct, just 
above the knee, nozzles 
eject a cone of water 
spray under a pressure 
of 150 pounds to the 
square inch. When it 
is desired to divert the 
smoke, the damper of 
the duct on the lee side of the ship is 
opened, the damper of the smokestack 
is closed, and the water supplying the 
nozzle in the respective duct turned on. 
The cold water cools the gases, and 
this and the force of the spray cause 
the smoke and gases to descend to the 
water and settle. 




The inventor of this starting apparatus claims that, besides 
flying more quickly, the airplane will carry a greater load 



Smoke from an ordinary cargo vessel can be seen for a distance 
of seventeen miles. Here it is forced down by water spray 
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. Ice Gorges in the Mississippi River Grind Helpless Ships: 

A Winter's Tale 




The man who 
named this type 
of boat a "snag" 
boat was surely 
tempting fate. 
Fate accepted the 
challenge, and here 
is the result. Ho- 
ratio C. Wright has 
completely lost his 
starboard side — 
lost it to a barge 



This barge was 
nestling comfort- 
ably in its bunk 
at Cairo, Miss., 
when along came 
the ice and whisked 
it away to Norfolk. 



' These barges, 
which succeeded 
in running the 
gauntlet, emerged 
from the struggle 
sadly dilapidated 



THE Arctic region is not the only 
place where people can see huge 
masses of snow and ice heaped up. 
On our own Mississippi River in the 
winter-time there is a spectacular dis- 
play of icy things, with the additional 
attraction of several wrecked ships and 
barges. For the severe ice conditions 
due to the bitter cold play havoc with 
the river boats, throwing them about 
in most undignified fashion. 

The region around Cairo, which lies 
at the junction of the Mississippi and 
Ohio rivers, suffers most. But Vicks- 
burg, Memphis, and St. Louis are by 
no means overlooked. Early in De- 
cember the mercury usually slips down 



below the zero mark, and the river 
starts to freeze. Then come days of 
sleet and snow, when all the river boats 
are frozen in. All this time the water 
is slowly rising. 

Each day the weather grows colder 
until the thermometer reaches down 
toward twenty degrees below. Some- 
times the river freezes solid from shore 
to shore. The rising water loosens the 
ice, and then the ice lets go in huge 
masses. Barges are dragged away 
from their moorings, carried down the 
river, and sunk. Boats are torn to 
pieces; others are picked up, carried 
down the river, and sunk. 

The ice shows no favoritism. Im- 



portant government boats receive the 
same treatment as ug-boats. One 
winter four large packet-boats, worth 
half a million dollars, were sunk in five 
minutes. 

This riot usually lasts for several 
weeks. When, finally, its energy is 
spent and the ice calms down, the 
river is full of wreckage. Some half- 
sunk boats are floated again, and Some 
of the barges are saved; but so many 
boats are a total loss that this ice spree 
costs the owners more than a million 
dollars each year. 

There seems at present to be no way 
of protecting shipping from the fury of 
the ice. 



Putting the Motorcycle on Skates 



A MOTOR-WHEEL for skaters, 
invented by Thomas Avoscan, 
a citizen of Switzerland, enables lovers 
of skating and motorcycling to com- 
bine the two sports, and to enjoy 
both at the same time. The inven- 
tion consists of a tubular frame with 
an engine-driven wheel at one end, 
and a sled with a single runner sup- 
porting a seat at the other end. The 
drive-wheel has projections 
on its tire to give it a firmer 
grip on the ice. A gasoline 
or other engine may be used 
to supply the power. 

The rider sits on the seat 
attached to the runner at 
the rear end of the frame, 
and rides on the ice or 
snow, or he detaches the 
seat and, standing on the 
skates, lets the drive-wheel 
pull or push him over the 
ice. The handle-bars for 
steering the wheel are 
at the rear end of the 
frame and the turning mo- 
tion is transmitted to the 



fork of the wheel-frame by a cable 
or chain wound around pulleys. 

Two pairs of handles, placed back 
to back, are provided. One pair, with 
the handles bent downward, is in- 
tended to be used when the seat on 
the runner is occupied; the other pair, 
with longer arms placed in a horizontal 
position, is used when the skates are 
in use. 




When the runner is not used, the 
rod to which it is attached may be 
folded, together with the runner, so 
as to rest on the horizontal top of the 
frame. When the skating seat is used, 
the operator rests his feet on foot- 
rests provided at the lower end of the 
brace-rod. These rests have down- 
ward extensions at their free ends by 
which the rear part of the frame is 
supported when the engine 
is not running. 

One of the mechanical 
features of this invention is 
apt to confuse persons who 
are accustomed to riding 
bicycles. In steering, the 
wheel turns in a direction 
opposite to that in which 
the handle-bars are turned. 
The inventor claims that 
this is desirable to obtain 
the best results in skating. 
To produce this effect he 
has provided a crossing of 
the steering cable between 
the pulleys. 
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All Sorts of Johnnies Will 
Come Marching Home 



It wasn't an exclusive war. Among 
the Hun-hunters were these Egyp- 
tians who have gathered about the 
regimental scribe for the purpose 
of sending the good news home 




From India — which, 
despite German propa- 
ganda, was loyal — 
came some splendid 
scrappers to make 
things lively on the 
French front. In the 
intervals of fighting 
the Indians were great 
card-players ; but it is 
said that pinochle is 
not their favorite game 




China represented the far 
East on the Western front 
with sturdy labor brigades. 
These pig-tailless citizens of 
the republic are watching 
a dragon fight that has 
been staged by their leaders 



Little Portugal didn't con- 
sider her treaty with Eng- 
land "a scrap of paper," but 
rather as good reason for a 
scrap with the Hun. Her 
soldiers made excellent bomb- 
as Fritz will admit 
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While the Armistice Is On 




Britisti ollit-iivl iihiitosraph 

Our Ally from the East shows his 
idea of a "standardized" ship 




"From Berlin to Paris," said the sign on this German made merry- 
go round, but its French captors made the sign read the other way 




" Merrily he rows along. 
Rows along, rows along ! ' 



An old motorcycle engine furnishes 
the power for this trench-made scenic 
railway built by some Canadians 



He paddles his home made canoe 
while Foch lays down his terms 



With characteristic Yankee ingenuity, 
he has made a comfortable cot out of 
materials salvaged from the scrap-heap 





@ KidH 
A Hi-rlMirt 



Let's hope that this soldier's home- 
made 'cello makes music "that hath 
charms to soothe the savage breast" 
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If the thermostat balks, or when there is no thermostat, the 
driver can regulate the amount of air for cooling the engine 

How to Control the Temperature of 
Air-Cooled Engines 

IT is essential for the proper working of an air-cooled 
automobile engine to maintain a nearly even tempera- 
ture. Obviously in zero weather less air will have to cir- 
culate around the engine to keep it cool than on a hot day. 

A recent addition to the large number of devices for con- 
trolling the air intake is one patented by Leslie W. Gris- 
wold, of Cooper, la. The inventor provides for two sets 
of shutters similiar to the familiar window-shut 
ter. One set is in front of the engine-hood, 
the other underneath, near the front end 

The shutters are controlled by rod con- 
nections with a thermostat, \vhich is 
mounted on one of the engine cylinders 
and operated by the heat of the en- 
gine. Both sets of shutters can also 
be opened, closed, or set at any de- 
sired angle independently or jointly 
by hand. 

For that purpose a handle with 
a locking device is provided, which 
is operated from the driver's seat 
through an opening in the dash- 
board. Each set of shutters is con- 
trolled by a difTerent motion of the 
hand-control. 




Return steam line 



Air dome 
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How Yankee Ingenuity Built Roads in 
Devastated France* 

WHEN' the American troops arrived in France, they 
found the military roads near the front in a deplor- 
able condition and entirely inadequate for the safe and 
rapid transportation of troops and war materials. It be- 
came one of first important tasks of the American engineer 
troops to build new roads and to repair those already in 
existence. 

The rapidity with which the Americans built substantial 
roads and the thoroughness of their work surprised even the 
French, who are noted for their road-building. But our 
engineers had at their command the best labor-saving 
machinery for road-building. One of these labor-saving 
devices is shown in the pictures below. It is an apparatus 
for distributing liquid asphalt for binding purposes over 
newly finished roads. 

The apparatus is mounted in a unit on a special frame 
which fits over the frame of an automobile truck, and which 
can be removed as an integral unit in one hour by unscrew- 
ing the nuts of sixteen bolts which fasten the frame to the 
chassis. 

The asphalt is carried in a big tank holding 1000 gallons, 
and is melted and kept in a liquid condition by a system 
of pipes through which steam, generated in a steam-boiler 
located at the rear end of the truck, is forced. 

Some of the steam generated in the steam-boiler is used 
to operate a locomotive air-pump at the front of the tank. 
The air compressed by this pump is fed directly into the 
tank, and supplies a pressure of one hundred pounds to 
the square inch. By this pressure the asphalt, 
hich is constantly kept at a temperature of 
from 150° to 200°, is forced through the 
nozzles of the sprayer in the rear and 
distributed over a wide strip of the 
road-bed. 

The air-pump is so arranged that 
by the changing of a few valves it 
becomes a vacuum-pump. By ex- 
hausting the air from the tank the 
melted asphalt is sucked into the tank. 
This is an important feature in view of 
the great viscosity of the asphaltum 
and the difficulty of charging the tank 
with that bituminous substance in any 
other way. 



One of these asphalt- 
spraying machines 
greatly expedited 
the building of mili- 
tary roads in France 
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You can ferry your car easily across the stream, but what about the car following you? 

A Ferry Driven by the Automobile It Carries 



THE problem of crossing a deep 
body of water in an automobile 
has been solved in a novel manner by 
L. B. Robbins, of Harwich, Mass. His 
device makes it possible to run the 
automobile on a specially constructed 
pontoon raft, and to drive and steer 
it across the water by utilizing the 
power of the car. 

The ferry consists of a platform of 
timbers resting upon two pontoons 
placed parallel with each other at a 
distance greater than the width of the 
average automobile. 

The platform is provided with 
a rectangular opening between the 
pontoons in which the driving mech- 
anism is placed. Two sets of rollers, 
mounted on parallel shafts, are placed 



underneath the platform so that the 
circumference of the rollers is on a 
level with the platform. The forward 
set of rollers has mounted on its shaft 
a small bevel gear which meshes with 
a larger bevel gear mounted on the 
end of a shaft at right angles to the 
rollers. 

This shaft extends rearward in a 
slanting position under the surface 
of the water, and has a propeller at its 
submerged end. 

In operating the ferry, the auto- 
mobile is run on the platform between 
guide rails, until the rear wheels rest 
upon the two sets of rollers. The 
motion of the rear wheels is transmit- 
ted by the rollers and the bevel gear- 
ing to the propeller, supplying the 



power for driving the ferry across the 
water. 

The steering de\-ice is equally simple 
and clever. A rod of suitable length 
is strapped to the front wheels of the car. 
To the ends of the rod are attached 
ropes, wires, or cables running over 
pulleys to the stern end of the ferry, 
where they are fastened to the tiller. 

By turning the front wheels of the 
car the tiller is moved and the ferry 
steered as desired. 

The inventor has cleverly provided 
for everything — except the return of 
the ferry to its starting-point. Perhaps 
he has faith that there will always be 
a customer on the other bank, ready 
to supply the motive power for the 
trip back. 



Removing One of the Winter Worries of Car^Owners 



WHEN the temperature outside threatens to drop to 
the freezing-point, the automobile owner usually 
begins to worry and to 



have unpleasant visions 
of frozen engines and pipes 
and of large bills for re- 
pairs. 

An invention that was re- 
cently patented by George 
C. Olmsted, a citizen of 
Minneapolis, Minn., sug- 
gests a possible solution of 
the problem by providing an 
automatic device which be- 
comes operative when ever 
the outside temperature 
drops below the freezing- 
point. 

The engine is started, 
and allowed to run a few 
minutes, until it is warmed 
up. Then it is automati- 
cally stopped by the 
breaking of an electrical 



EXHAUST -OPERATED 
CUT-OUT SWITCH 

7 



EUnCTRIC 
SELF 



SELF tSTARTER. 



aOCK-CONT^OLLE0 
CUT-OUT SWITCH. 




ClOCK-GQNTROLLED 
A\.^G,NETO CIR.CU1T 

If your automobile is equipped with this device, even 
below-zero weather need not cause you any worry - 
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circuit, to be started again after a predetermined interval. 
Unless the cold is extremely intense, a runningof the en- 
gine for one or two minutes, 
at intervals of from five to 
ten minutes, will result in 
keeping the water in the 
radiator and cylinder 
jackets from freezing. 

In addition to the storage 
battery, an auxiliary bat- 
tery is also required. The 
starting and stopping of 
the engine at predeter- 
mined intervals is con- 
trolled automatically by a 
clock-operated disk of in- 
sulating material, which has 
on its surface several con- 
centrically arranged series 
of spaced contact points. 

These points periodically 
engage a contact arm, 
thereby opening or closing 
the circuit. 




This simple-look- 
ing apparatus 
makes the un- 
breathable air of 
a 20,000-foot 
altitude possible 
to inhale. The 
tube is attached 
to a bottle con- 
taining oxygen 




How Aviators Get Oxygen 
at High Altitudes 

THE mechanical difficulties that in the early days of 
aviation prevented the reaching of heights as great as 
15,000 or even 20,000 feet were overcome; but another 
difficulty had to be solved before such ascensions became 
practicable. At extreme heights, especially after a rapid 
asc jnt, the human lungs do not function properly. They 
cannot adapt themselves to the sudden change of air 
pressure, and the aviator is threatened with suffocation. 

But this difficulty also was overcome. Each aviator 
was provided with an extra supply of oxygen upon which 
he could draw in case of need. The apparatus consists of 
an Arsonval vacuum bottle enclosed in a metal basket. 
The bottle is filled with enough liquid 
oxygen for two persons for one hour 
at a height of 15,000 feet. When the 
stop-cock is opened the oxygen passes 
in gaseous form through a tube con- 
nected with the bottle. 

The cold produced by the evapora- 
tion of the liquid gas is so intense that 
the gas, if breathed in as it comes from 
the bottle, would congest the lun^s 
and cause death. To make it b r-'ath- 
able it is first conducted through a 
long pipe coiled around the basket 
containing the bottle, and then into a 
rubber bag, from which a tube conveys 
the gas to the aviator. A second coil, with a rubber bag 
and service tube, is provided for the use of the passenger. 

There is no danger of an explosion should the bottle 
containing the liquid oxygen be struck by a projectile; 
but the heat from the burning of the airplane would be 
disastrous. It would cause the gas to expand- and burst 
the container, and the liberated 
oxygen would aid in destroy- 
ing the airplane. 

The entire equipment for 
two persons weighs only about 
eighteen pounds and occupies 
but little space in the fuselage 
of the airplane. In the Ameri- 
can army it has recently been 
ordered that every pilot who 
goes aloft must carry enough ox- 
ygen forfrom six toeight hours. 

How necessary oxygen is to 
an aviator was demonstrated 
by the experience of Captain 
R. W. Schroeder, U. S. A., on 
his remarkable flight of Sep- 
tember 18, 1918, when he 
broke all altitude records 
by ascending to a height of 
28,900 feet. 



The Arsonval 
vacuum bottle 
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Playing Jackstraws with 
Bales of Cotton 

IMAGINE playing the game of jack-straws with bales of 
cotton weighing 500 pounds each. That game is played 
daily on a large scale at the New Orleans public cotton 
warehouse, which has a storage capacity of 200,000 bales. 
The bales are stacked like bricks in a wall on both sides of 
wide aisles. Some of the stacks are twenty bales high, 
and each bale is carefully labeled or tagged, the tag giving 
the identification number, locality, name of sender, and 
other information. 

Suppose that a certain bale of cotton — which may be at 
the bottom or somewhere in the middle of a twenty-high 
stack — is sold. It must be removed without disturbing 
the bales above, below, and on each side of it. 

Formerly it required five or six men and half an hour of 
time to extract a bale from the stack. Now the same work 
is done by two men in about three minutes, with the 
assistance of a special device. This bale-extractor has an 
A-shaped steel frame with two feet, which are planted 
against the bales to the right and to the left of the bale to 
be extracted. Two long arms, curved like those of ice- 
tongs, are pushed between the bales; the bale to be taken out 
is grappled by them; and then the bale is extracted from the 
pile by pulling on a rope or cable which runs over the 
pulley at the apex of the A-frame and draws hooks and bale 
toward the top of the A, the feet of which rest against the 
adjoining bales. 

The extractor can be operated by a single man. After 
the bale is removed, the traveling crane, suspended from 
the ceiling and operated by an engineer, picks it up and 
carries it to the loading-place. 



The man in the 
box of the travel- 
ing crane con- 
trols the power 
required for ex- 
tracting the bales 



There are four 

men in the pic- 
ture, but only one 
of them is neces- 
sary to operate 
the bale-extractor 
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Real Flying Dutchmen 



THE first man who 
gave really 



seri- 
ous thought to 
flying across the Atlan- 
tic — serious in the sense 
that he actually built a flying-machine 
to carry out his intentions — was Glenn 
H. Curtiss. He decided that his 
machine must have an enormous 
radius of action, and to obtain it he 
considered it necessary not only to 
increase the size of the airplane, but 
also to improve its efficiency. 

The chief obstacle to an increase of 
its efficiency was the landing gear. 
The sheer weight and air resistance 
of that appendage wasted fuel. But 
when Curtiss considered the crew, 
particularly their comfort and safety, 
he went to the other extreme, and de- 
cided to turn the landing gear into a 
vessel as big as a sea-going launch. 

The boat or launch proved to be so 
heavy that before the machine could 
get into the air it was found neces- 
sary to leave behind most of the fuel. 
Later he adopted the "sea-sled" type 
of boat. While Curtiss was still ex- 
perimenting the world war broke out. 
He sold his experimental craft —the 
America — to the British Government, 
which used it very successfully in 
patrolling the waters around the British 
Isles. 

Curtiss gave to the world a craft 
that had .some of the attributes of 
both airplane and dirigible, alternately 



Mammoth air-boats that are 
at home in air and water 

By Carl Dienstbach 



flying and resting on the water. 
Small flying-boats cannot live on 
the ocean, and to become relatively 
seaworthy, seaplanes must have 
sealed catamaran floats, and the 
men must be raised high above the 
waves. Only a mammoth craft, 
something with a huge hull, something 
that will transform the flying-boat into 
a flying galleon, can solve the problem. 

These huge flying galleons, as war 
progress has finally shaped them, rival 
in beauty the most picturesque old- 
fashioned ships. With their wings 
suggesting low-rigged ancient sails, 
they resemble the pigmy vessels in 
which the daring pioneer navigators of 
the fifteenth and sixteenth centuries 
crossed the Atlantic. Every structure 
becomes beautiful when once it is per- 
fectly adapted to its purpose. These 
new flying-boats are beautiful for the 
very feature that makes them prac- 
tical — their raised tails. What is it 
that an oarsman must know before he 
can safely venture out upon a big body 
of water? That he must cut the waves. 
Our galleons of the air are dirigible 
floating weather-cocks. From their 
rounded compact hulls waves dash off 
as harmlessly as from the caravels of 
Columbus or from Hudson's Half- 




In action ! The flying -boat pro ed no 
mean adversary for the submarine 

Moon. They head into the wind as 
quickly as a high-forecastled, high- 
pooped ship of old, which was likewise 
a floating weather-vane. Their high 
tails, when they rest on the water, 
head them into the teeth of the wind, 
n the descent is too steep, the nose 
may be tilted up, yet the high tail 
drop clear of the water without splash- 
ing and without breakage. Alighting 
is a more delicate operation in a sea- 
plane than in a landplane. It is only 
too easy to come down nose first. Let 
the pilot beware lest the prow be 
caught in the water and the machine 
turn a somersault. 

It certainly seems a most interest- 
ing coincidence that ships that in 
truth navigate alternately the sea and 
sky have now assumed the identical 
and fascinating appearance of the 
legendary Flying Dutchman. 




The leviathans of air and sea lying 'in harbor. They suggest 
the picturesque high-pooped galleons of Columbus's time 
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Do It with Tools 
and Machines 



Screw-thread leads may 
be accurately gaged with 
the tool post shown below 



Milling attachment for 
the lathe tool post to cut 
threads of any pitch 




A universal angle fixture to 
assist the workman at the 
milling machine and shaper 




A pair of adjustable tongs for the use 
of two men in handling heavy car axles 



A power hammer for use in shaping sheet 
metal to be used on automobile bodies 




With this electric machine a molder's 
helper can riddle foundry sand to the 
amount usually handled by ten men 



ii I . J jobs about a 
garage oxy acetylene tanks 
must be hauled from place 
to place. The truck here 
shown is especially de- 
signed for carrying the tanks 



With this comer staying machine for 
paper -box making a safety device under 
the anvil positively eliminates accidents 
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This baking-pan has depressions for baking 
com bread in the shape of an ear of com 



A heater to keep the baby warm in 
bed or in its carriage on a cold day 



This strainer can be adjusted without 
touching the strainer with the hands 




A latch attachment for 
locking a door with a 
padlock: adaptable for 
a bam or shed door 



The hour-glass used for 
timing the boiling of 
eggs is here adapted to 
use as a telephone timer 



FLEXIBIE SIWT 




A diminutive hand wash- 
board, which may be used 
in washing laces, hosiery 
and other small articles 



PERFOPWlONC 



This rotary brush combined with a vacuum 
suction is used in cleaning seat cushions 



A bicycle trouser guard 
and a thick pin cushion 
make a convenient place 
for this tailor's needles 




A special sewing - machine attachment 
which dams fine hosiery very satisfactorily 
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An attachment for keeping scissors in 
a convenient position for picking up 
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Righting the Capsized "St Paul" 

is about twice as heavy as any other ship 
that has been rescued from a similar fate 

By Joseph Brinker 



WHEN the 13,000-ton American 
liner Si. Paul turned turtle 
at her dock in New Yorit, she 
settled down fourteen feet into the 
mud, with her topsides only fifteen 
feet above the water at low tide. 
Imagine tliis huge timber, 535 feet 
long, 63 feet wide, and approximately 
80 feet high, lying on its ride in forty 
feet of water. 

If the ship had been a timber of 
homogeneous mass and strei^h, it 
.would have been a neat engineering job 
!to turn it over; but the fact that it was 
a ship, with all its rigging super- 
structure, hatches, portholes, and 
heavy weights of engines and boilers 
concentrated at particular points in 
the hull, made the successful comple- 
tion of the task one of the most re- 
markable in the annals of marine 
wrecking. 

In turning over on her side, the St. 
Paul's masts and stacks and some of her 
superstructure was crumpled up in a 
tangled mass like so much paper and 
sticks. This, of course, had to be re- 
moved before any of the actual salvage 
operations could be begun. Then, 
there were the naval guns to be re- 
moved while the floating operations 
were under way. To remove the rifles 
on that portion of the deck out of 
water was a simple task, but that of 
getting out those which had their 
barrels stuck anywhere from ten to 
twelve feet in the mud was a different 
matt^er. It required the greatest skill 
on the part of ezperienoed divers, 
since it had to be carried on in the 
midbt of much wreckage. 

A Salvage Mirade 

With the guns removed, the real 
salvage work on the ship began. This 
was done in three steps: first, remov- 
ing the superstructure and rigging 
wrecki^ ; second, righting the ves- 
sd to a vwtical position ; and, third, 
floating the ship after righting. 

Under ordinary conditions, the re- 
moval of the superstructure wreckage 
might have been a .simple job; but 
in the restricted area of the slip, 
which was approximately six hun- 
dred feet long and two hundred and 
forty feet wide, it was a most diffi- 
cult one, particularly as the vessel 
took up eighty feet of the width of 
the slip. 

In the great mass of tangled stays 
and rigging, davits, cowl ventilators, 
and splintered masts, it was most 
difficidt to free the wreckage, espe- 



cially the crumpled stacks, since each 
stack weighed many tons and was of 
such bulk as to be diecidedly unwieldy. 
Skilfully placed sticks of dynandtewere 
employed to blast off the stacks and to 
free the smaller wreckage. 

The next step was to determine how 
the vessel was to be righted and raised. 

Divers were sent into the inky hull 
of the vessel, and reported that there 
were several hundred openinj^ in the 
shell through which water entered 
and through which the silt and mud 
from the river bottom was gradually 
working its way in great layers from 
six to eight feet thick. 

As many as twenty-two divers were 
used a day, and the work of directing 
them fell upon Captain I. M. Tooker, 
superintendent, to whom great credit 
is due for the water-tightness of the 
hull during pumping operations, and 
for the absence of serious accidents. 

Boilers Found Itdaet 

Besides closing up all of the ports 
and openings through which water 
and silt could enter the hull, it was 
necessary for the divere to make new 
openings in bulkheads and the like in 
order to facilitate pumping out the 
water later on. In some cases, these 
apertures were made by means of 
electrically igniting sticks of dynamite 
placed at the proper locations by the 
divers. While this method was cer- 
tain in results, it was not entirely 
satisfactory in that many of the ad- 
jacent ship membcm and plates were 
damaged, and to be repaired. 

To offset troubles of this kind, Ralph 
E. Chapman, the salvage engineer in 
charge, and J. W. Kirk, the machinist 
foreman, developed an under-water 
oxy-aoetylene flame device which can 
be empU^^ while entirely submerged. 




Showing how tackles attached to the A- 
fcames pulled, while cables from the pon- 
toons lifted, to turn the St. Paul iqirigM 



In addition to cutting openings in 
some ship members to fadUtate the 
flow of water once the pumping opera- 
tions were begun, it was found neces- 
sary to erect barriers in other parts 
of the ship in order to confine the 
water intended to be pumped out at 
any one time. Heavy concrete patches 
and walls were utilized for this work. 
Luckily, the boilers and the engines 
were found intact. 

The next step was to raise the vessel 
to a vertical poedtion without moving 
her lengthwise, so that her bow or 
stern did not foul the dock piles fifty 
feet away. On account of her mass of 
thirteen thousand tons, it was evident 
that some new means would have to 
be resorted to in order to right her 
successfully. After much study, it 
was decided to attemplE the work by 
means of block-ahd-falls. TUa is 
fully described in the fllustration on 
•the opposite page. 

While both the A-frames and the 
pontoons were being placed, dredg- 
ing was being carried on at both 
sides of the hull where it lay in the 
mud. 

Righling the Vessel 

The righting operations by means of 
the pontoons and by pulling on the 
A-frames were not begun until July 22, 
although the boat sank on April 25, 
the long interval being due to the 
great amount of necessary preparatory 
work. Once started, however, it took 
only six to right the vessel from 
the original angle of 73 degrees to 
which she sank, to 27 degrees, where 
the pontoons were no longer effective. 
The pontoons were then removed, 
and two cofferdams placed on the 
sides of the vessel amidships. These 
were necessary to prevent the water 
rushing into the hull, since the boat 
was still resting on the mud and the 
high tide was above the decks. The 
next operation was performed by 
two large floating derricks, which 
took hold of the chains on the port 
side of the hull that had been previ- 
ously attached to the pontoons, and 
exerted a lifting and heeling force 
while the pumps were removing 
some of the water from within the 
vessel's hold. This work brought 
the ship to within sixteen degrees of 
the vertical, when the A-frames were 
removed, after w'hich four floating 
derricks steadied the ship, while the 
pumps continued their work until 
she floated free of the mud. 
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Nature Supplied the Material 
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FOR reasons best known to himself, 
a wealthy Cincinnati man desired 
to have built on his estate a log cabin, 
to be constructed, as far as possible, 
irom the rough materials that nature 
provides. He got what he wanted - 
more or less. For about two years the 
builder assigned to the job wandered 
around the woods and shores, pluck- 
ing branches and gathering stones. 
When he looked over the accumu- 
lated material, he decided to build 
a three-room log cabin. 

The outside looks like a regula- 
tion log cabin much in need of a 
good finishing ofT — all except the 
chimney, which, right in its center. 



has a most puzzling hole. This turns 
out to be an entrance for the use of 
frisky ones who prefer that way of 
entering the house to the front door. 
They run the risk of being covered 
with soot, but then, there's no account- 
ing for tastes. 

In the entrance-hall stands a de- 



cidedly rustic chair. A few trees are 
scattered around (one of them serving 
as a staircase support to ■ the regions 
above); there is an ordinary glass 
window; and, lastly, a little electric 
light bulb nestling in the ceiling. Of 
course the window and the electric 
light aren't strictly in accord, but 
even naturalists must have some 
conveniences. 

As for the upper regions, they are 
distinguished by more windows, the 
chimney-door, another bulb, and 
some young trees tacked on the walls. 

For the artistic result, little can 
be said; artistic ideas vary with 
the individual. 




The second floor of a Cincinnati man's "primitive" 
log cabin, the exterior of which is shown above 



This is the entrance-hall, with a tree serving as the 
stairway. An electric bulb nestles in the ceiling 



Knock-Down Snow-Sheds to Protect Miles of Track 



KNOCK-DOWN srtow-sheds of con- 
crete construction are the latest 
thing in the railroad world. A bitter 
fight to keep the Union Pacific tracks 
clear started with the storm that be- 
gan December 20, 1916, and was pro- 
longed with increasing intensity through 
January and 
February. The 
finely powdered 
snow swept 
downward from 
the mountains, 
carried by a 
gale that often 
attained a ve- 
locity of sixty 
miles an hour. 
Whenever a 
train stopped 
for coal or 
water, the snow 
would pile up 
around the 
wheels, block- 
ing the train. 



Within five minutes after a snow-plow 
had fought its way through the drifts, 
all of the labor would have to be done 
over again. For six weeks zero was the 
highest mark. 

Driving a rotary plow into one of 
these frozen drifts was like driving a 




The A-frames are nine feet wide at the bottom, and twenty feet high. The concrete slabs are 
2J'^ inches thick. Light is provided by omitting the top row of slabs on the leeward side 
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motor-truck into a stone wall. Tempo- 
rary snow-sheds were built, but it 
was evident that more substantial 
structures would have to be planned. 

As a result, new sheds were decided 
upon. Briefly, these sheds rest on con- 
crete piles or pedestals. A-frames serve 

as braces on 

the sides. Rein- 
forced concrete 
girders serve as 
roof supports. 
Slabs of rein- 
forced concrete 
fill in the sides 
and form the 
roof. The piles 
were driven 
from fifteen to 
thirty feet. 

Because of 
their uniform 
construction, 
they can be 
moved to any 
location desired 
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Minds as Sharp as Bayonets 




How the Library War Service provides 
for the education of our fighting men 



THE complexities and constantly 
changing character of the war, 
and the necessity for the rapid 
training of specialists in every branch 
of service, created an emergency in 
the matter of supplying text-books. 
Many subjects developed so fast that 
print could not keep up with them — 
for instance, aerial photography and 
camouflage. Army liaison, never be- 
fore employed on so large a scale, had 
been written of scarcely at all. 

The Library War Service of the 
American Library Association engaged 
to furnish any published technical 
work or text-book that might be 
needed in army camps, war schools 
and colleges, or naval establishments, 
in this country or overseas. It could 
not very well furnish books that have 
never been written, but it could do 
the next best thing. It could furnish 
the technical and scientific data 
from which such text-books 
might be compiled. If, for in- 
stance, the latest work on camou- 
flage were hopelessly out of date, 
the Association would get to- 
gether all of the available books 
on animal protective coloring 
-and color-photogra- 
phy. From reference 
books of similar value 
the army experts pre- 
pared their own text- 
books in m i m e o - 
graphed form. 

Arts of Peace Applied 
to War 



Many of these ar- 
my text-books con- 
cerned the adaptation 
of familiar arts to 
army uses. A book 
on motorcycles that 
was prepared at Camp 
Joseph E. Johnston, 
Florida, included a 
complete manual of 
instruction for 
the convenience of 
despatch riders, with 
very complete chap- 
ters on the personnel, 
equipment, and or- 



The boxes used for 
shipping books over- 
seas are provided with 
a shelf, so that they 
can be set up like a 
sectional bookcase 



ganization of motorcycle companies in 
the field. 

In a whole library on the subject of 
printing there exists no book especially 
designed to fit the needs of army 
printers. 

War and the army have a nomen- 
clature all their own, with scores 
of abbre\nations unfamiliar to civil 
workers. An army print-shop is dif- 
ferent from an ordinary composing- 
room. The printer had to learn the 
etiquette of war. He had to know, 
for example, exactly in what type to 
set a general order, and by whose 
authority an officer may have his name 
and telephone number on a letter-head. 

When the libraries were first planned, 




This library interior at Camp Jackson is typical of the buildings which 
the American Library Association erected in every large camp. In 
the oval above — Navy boys studying electricity take their library 
books to the switchboard, in order to combine theory with practice 
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it was thought they would be used 
chiefly for recreation. It was found 
that the most regular readers used 
them for study purposes. This meant 
a rapid reorganization of the book 
collections, involving the purchase of 
600,000 technical and military books. 
Gift books to the number of 
2,600,000 volumes, the donations of 
the public — largely in the classes of 
fiction, poetry, history, biography, and 
travel — were also placed in service. 

Distributor of Literature to the 
Army and NaCy 

Enormous quantities of the "Burle- 
son" magazines are used in barracks, 
hospitals, recreation huts, and on troop 
trains. Th^ sorting of these magazines 
entails considerable labor, for men 
in camps are very like men outside — 
they want new magazines. Millions 
of these gift magazines were distrib- 
uted, and the American Library Asso- 
ciation also entered subscriptions for 
eleven magazines to be supplied to 
all Y.M.C.A. and K.of C. huts where 
reading facilities are provided, as well 
p.s to the libraries proper. These 
magazines did much to supplement 
books in providing up-to-the-minute 
information on technical topics that 
were still in a state of flux. 

Arrangements were made with 
both Admiral Sims and General 
Pershing whereby the American 
Library Association became the 
official distributor of literature 
to Americans overseas, and fifty 
tons free cargo space 
was allotted each 
month for books for 
our boys. 

Thousands of refer- 
ence works and text- 
books were furnished 
to the army and 
navy by the Ameri- 
can Library Asso- 
ciation, but many 
more are needed. 
There are constant 
calls for books on 
mathematics — arith- 
metics, trigonom- 
etries, and geometries. 
Most of these books 
had to be purchased, 
but some were do- 
nated. 

For the first time 
in history, the intel- 
lectual needs of a 
great fighting force 
were scientifically- 
considered and met. 




Onct installed, this system of house-heating with kerosene continues to 
function without requiring further attention. The descriptions on the 
picture explain the details of the apparatus used in this heating system 

You Can't Get Coal? 
Heat Your House with Kerosene 



THE difficulty of obtaining coal 
has induced many house-owners 
and manufacturing concerns to sub- 
stitute kerosene. The system of house- 
heating with kerosene is easily installed 
in any house equipped with a steam or 
hot-air furnace. Aside from the re- 
moval of the grate bars, no change is 
necessary in the furnace. Any good 
mechanic can install the system in a 
few hours. 

The apparatus consists of a kerosene- 
tank connected by a narrow feed-pipe 
with the combustion-chamber, a mo- 
tor-driven blower which atomizes the 
oil and blows the spray into the 
combustion-chamber, a pilot 
light to ignite the oil spray, and 
a thermostat for regulating 
the fire according to the desired 
temperature. When the tem- 
perature of the room reaches 
the point at which the thermo- 
stat is set to operate, the elec- 
tric circuit to the motor is 
broken, so that the blower 
stops feeding fuel into the com- 
bustion-chamber and the fire 
goes out. 

When the room temperature 
drops and the thermostat again 
makes the electric contact to 
the motor, the fuel is ignited 
by the small pilot light in 
the botton of the combustion- 
chamber. 

This method of using kerosene 



instead of coal as a fuel in house-heat- 
ing plants undoubtedly offers many 
advantages. It is much cleaner than 
coal, and, once it is installed and set 
in operation, requires practically no 
attentipn. There is no smoke, soot, 
or walte, no ashes to be removed, and 
the temperature is regulated automat- 
ically. But the system is not econom- 
ical. The cost is as great, prob- 
ably greater, than the cost of coal. 
Another drawback lies in the fact 
that electric current is required to 
drive the motor and illuminating gas 
for the pilot light. 
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Making the Radiator 
Easy to Look At 

FOR the benefit of fastidious per- 
sons who object to radiators 
because they disturb the artistic 
harmony of beautifully furnished 
rooms, a Western manufacturer 
has placed on the market an imita- 
tion woodwork cabinet for disguising 
the naked ugliness of steam radia- 
tors. It is a sort of artistic camou- 
flage that in no way interferes with 
the usefulness of the heaters. 

These cabinets, which are made 
to order on any style, are of heat- 
insulated metal, painted to imitate 
the color and grain of any kind 
of wood desired. The cabinet is 
open at the bottom and is placed 
over the radiator. The cold air 
from the room enters at the bottom, 
is heated by the hot steam coils, 
and passes out into the room through 
a series of grilled openings near the 
top of the cabinet. 

The slits are provided with shut- 
ters, which are connected by a 
bar wdth the operating arm of a 
thermostat installed in a specially 
provided chamber at one end of 
the cabinet. 

The thermostat may be set for 
any temperature desired, and when 
that limit is reached it \vill auto- 
matically close the shutters of the 
slits through which the hot air 
passes into the room. The thermo- 
stat is operated by the expansion and 
contraction of an air-tight copper or 
brass cylinder with corrugated, bel- 
lows-like sides. 

The bellows movement of the 
cylinder is transmitted by an in- 
genious system of levers to the 
rod, which controls the shutters and 
causes it to open or shut the slits 
automatically. 
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You may artistically camou- 
flage your radiator by cover- 
ing it with a cabinet. The 
thermostat inside the cabinet 
will automatically regulate 
the temperature of the room 
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Save the Nation s Energy — Fuel 



Learn how to handle 
your furnace and save 
coal and doctors' bills 

By A. M. Jungmann 



A pile of anthracite coal-dust which 
is being used in a new composition 
fuel. The coal isjustasitcomesfrom 
the mine dumps without grinding 
or crushing. The particles vary in 
size. It is mixed with a liquid that 
is a by-product of illuminating gas 
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you want to enjoy better gen- 
eral health and freedom from 
colds this winter — save coal. 
A quart of water evaporated in 
every room of your house every 
day will mean a saving of one 
third of your coal bill. What we 
really need in our houses is hu- 
midity rather than a high degree of 
heat. Moist air feels warmer than 
dry air of the same temperature, 
and moist air has the further ad- 
vantage of retaining heat. 

Professor Ellsworth Huntington, 
of Yale University, recently made a 
study of some nine million deaths 
in all parts of the United States 
and in France, Italy, and Japan. 
He also made a survey of fifty mil- 
lion deaths in Belgium, Great Brit- 
ain, Germany, Russia, Rumania, 
Spain, and other countries, bringing 

his investigations of deaths up to the staggering number 
of sixty million. His study has resulted in the conclu- 
sion that an average temperature of 64" F. is the best 
for the maintenance of health. Professor Huntington also 
found that a uniform temperature is not so healthful as a 
variable temperature. He con- 
cludes that a frequent fall of 
temperature, followed by a more 
gradual rise, is an excellent 
means of preserving health. 



Do Not Heat Sleeping-Rooms 

Persons who desire mental 
and physical vigor should sleep 
during the winter in rooms in 
which the temperature ranges 
from freezing to 40° or .50°. 
It is not necessary for sleeping- 
rooms to be warmer than 50° 
at any time of the day. Win- 
dows always should be partly 
open at night and plenty of 
fresh air ad- 
mitted to bed- 
rooms. 

The reason 
people keep 
their houses at 
such a high tem- 
perature in win- 
ter is that the 
outside air, after 
it is brought 
into the house 
'and warmed, 
usually be- 
comes as dry as 
the desert of 
Sahara. This 
dry air feels 
colder at 70° 





The composition fuel in use. The ash on the 
floor in front of the boiler shows freedom from 
clinker and a free-burned granular condition 



The U. S. S. Gem, which has been used to test different types of fuel; 
she has made many successful trips operating on pulverized coal 
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than moist air would at 60°. By arranging to evaporate 
water in your house you can save coal because it will not be 
necessary to keep the air at such high temperatures. 

If you are using a steam or hot-water heating appara- 
tus, keep a pan of water on every radiator. These pans 

should be provided with wicks. 
There are on the market valves 
to be attached to steam radia- 
tors, which play moisture into 
the air of the room. If you use 
a stove, keep a pan of water 
on top; and if you heat your 
house by a hot-air furnace, 
keep a pan of water in the 
drum, so that the moisture will 
pass up with the heated air. 

Experiments in Ventilation 

Professor C. A. E. Winslow, 
also of Yale University, con- 
ducted some very interesting 
experiments in ventilation for 
the New York 
State Ventila- 
tion Commis- 
sion. He found 
that the latest 
methods of ven- 
tilating rooms 
by taking air 
into the cellar, 
warming it to 
a temperature 
of about 67°, 
and blowing 
it into the 
rooms by fans 
was not so 
healthful as 
the ordinary 
procedure of 
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keeping the rooms at the same 
average temperature but ventilat- 
ing them by letting fresh air in 
at the windows. In the modern 
system of ventilation the tem- 
perature did not vary and there 
were no drafts. Yet people who 
worked in rooms under these 
conditions suffered from colds to 
a greater extent than those who 
worked in the rooms where the 
temperature varied. 

Although December and Janu- 
ary of last year were unusually 
cold, the death-rate was low. This 
probably was caused by the fact 
that people did not keep their 
houses heated as much as they 
have in other years. Shortage of 
coal, instead of being a hardship, 
was a blessing in disguise. 

Experts in the Bureau of Mines 
have made some suggestions on as 
to how to burn coal economically 
at home. First of all, they lay 
stress upon the fact that the per- 
son who is tending the furnace 
must acquaint himself very thor- 
oughly with the apparatus. If 
you want to burn the coal faster, 
supply more air through the grate. 
More air can be supplied by open- 
ing the damper in the pipe leading 
to the chimney, by opening the 
damper in the ash-pit door, or by 
shaking the ashes down from the 
grate. If you want the coal to 
burn more slowly, reduce the 
draft by closing the chimney 
damper or the damper in the 
ash-pit door. 

Learn to Manage Your Furnace 



To increase the supply of air 
over the fuel-bed, open the damper 
to the chimney or the damper in 
the firing door or both. Air in- 
troduced over the fuel-bed helps 
in burning the gases and the 
visible smoke rising from the 
burning fuel. In order to be 
really economical, you must study 
your furnace and find out just how 
much air it requires; for too much air 
is as wasteful as too little. 

A heavy fuel-bed generally gives 
more satisfactory results than a light 
fuel-bed, because, during the long 
periods between firing, a light fuel-bed 
is apt to burn down too much. When 
burning bituminous coal it is better 
to place the fresh coal somewhat in 
a heap to one side of the grate and 
leave a small part of the burning fuel 
uncovered. If the coal contains a 
large percentage of slack, this method 
of firing is particularly satisfactory, 
because the coal is heated gradually 
and the volatile matter distils slowly 
and is given a chance to burn." Before 
the next firing the coked heap of fuel 
should be broken and spread over the 
grate. A new charge is then placed 
on the opposite side of the furnace. 




If you will put weather-strips around 
your windows, the saving in coal will 
amount to many times their cost 



Be sure the glass in your windows is 
tight. A little trouble in puttying 
the window-panes will save coal 




To prevent cold air leaking into the 
house, calk the doors with an elastic 
substance that vibration will not effect 



Mercer P. Moseley, Chief of Con- 
servation, has compiled a list of 
"don'ts" for coal-users. If you ob- 
serve these rules you will be able to 
effect an appreciable saving in coal: 

Don't fail to clean furnace before start- 
ing fire. 

Don't build a fire until necessary. 

Don't build a fire larger than is necessary. 

Don't fail to make check-draft damper in 
smoke-pipe do its work. 

Don't neglect keeping fresh water in 
your steam-heater boiler. 

Don't fail to keep your kitchen stove 
clean. 

Don't keep your home at over 68^ F. 
Don't leave your draft open at night. 
Don't try to heat all of outdoors. 
Don't keep your fire going on pleasant 
days. 

Don't sit in north room when the sun 
heats the south side. 

Don't think it's fur-coat weather when 
the thermometer is 45° to 50°. 
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If your total coal consumption is fif- 
teen tons a year, you can save at least 
three tons by insulating the pipes 



Don't waste water — it takes coal to heat it. 

Don't forget that one gas-jet will raise the 
temperature of a room five degrees. - 

Don't fail to put up storm doors and win- 
dows. 

Don't fail to sift ashes. 

Don't burn coal when wood is available. 

Don't fail to wrap your pipes with asbestos. 

Don't fail to keep rooms moist — they 
heat easier. 

Don't forget that moist air retains heat. 

Don't forget that dry air causes colds 
and catarrh. 

Don't waste gas — it is made from coal. 

How to Ban\ the Furnace 

Do not let your fire burn too low 
before banking for the night, because 
it may go out after banking. When 
banking the fire, leave a part of the 
surface of the fuel-bed uncovered in 
order to prevent explosion of the gases 
rising from the banked fuel. The 
regulation of dampers after banking 
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Examine the nails around your window- 
casing: if any have become loose, you 
will save coal by tightening them 



Ta^e the time to clean your flues out thor- 
oughly at least once a week; soot is a 
ixx>rer conductor of heat than asbestos 




If tlie air enters from below, in burning 
soft coal, the oxygen is burned out; the 
remedy is to let in air from above 

the fire depends on the amount of air 
that leaks into the ash-pit, and is 
something you must determine for 
yourself. It is generally wise to close 
the damper in the ash-pit door and 
leave the damper leading to the chim- 
ney partly open in order to prevent 
coal-gas getting into the house. 

Sating Coal in Industry 

The best way to start to save coal 
in boiler plants is to give up guess- 
work and apply scientific principles. 
The men who actually burn the coal 
should be trained in the principles of 
combustion. No matter how good a 
man's intentions may be, he cannot 
save coal for you unless he knows how 
and knows why it is necessary for him 
to do certain things in order to ac- 
complish the desired results. Although 
a very clever fireman may be able to 



Never allow the ashes to get within six in- 
ches of the grate; a full ash-pit cuts down 
the healing efficiency twenty per cent 

tell you all about your fire by simply 
looking into the furnace, you cannot 
expect every man to do that. The 
only way you can really know the con- 
dition of your fire is by using record- 
ing or indicating instruments. Accu- 
rate instruments, such as draft-gages, 
flow-meters, and pyrometers, will help 
you to handle your coal intelligently 
and economically. 

Some of the things to be guarded 
against in using coal are clouds of 
black smoke coming from the stack, 
which is always a sure indication of 
waste; the loss due to high percentage 
of carbon in the ash; and the wasting 
of exhaust steam. Your steam is a 
direct product of your coal. There is 
usually a great deal of economy in 
using mechanical stokers. Needless 
to say, it is necessary to see that your 
entire apparatus is in good condition, 
that the boilers are clean, that the 
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baffles are in good order, that 
the boiler-tubes are not full of 
soot, and that the flues are air- 
tight, and everything ship-shape. 
A leaky flue will cause the burn- 
ing of more coal than is necessary. 
Wherever possible avoid turns in 
your flues. The ideal flues are 
short and straight. Flues that 
have turns offer resistance to es- 
caping gases and do not afford 
the free draft necessary to satis- 
factory combustion of coal. 

Pulverized Coal 

Pulverized coal is solving many 
fuel problems. The ideal condi- 
tion in which to burn coal is 
pulverized. With pulverized 
coal there can be no cHnkers and 
no smoke, and the combustion 
is complete. 

Pulverized coal is ground so 
fine that a pinch of it between 
the fingers does not feel gritty. 
A cubic inch of coal is ground 
into such fine particles that 95 
per cent, of it will pass through a 
sieve having 10,000 openings to 
the square inch. The advantage 
of pulverized coal will become 
apparent when you remember 
that a cubic inch of coal has a 
surface or superficial area of six 
square inches; but when it has 
been converted into these small 
particles its superficial area is in- 
creased some 700 times. This 
means that each one of the two 
million particles is surrounded 
by air and, when burned, permits 
perfect instantaneous combustion. 
There is no waste. Pulverized 
coal burns like gas. 

Not an Untried Fuel 



Pulverized coal is not an un- 
tried fuel. Nearly ten million tons 
of it are being used in the United 
States each year. In the manu- 
facture of cement six million tons 
are used; in the production of cop- 
per one and a half million tons; 
in the iron and steel industry, two 
million tons; in the generation of 
power, some two hundred thousand 
tons. The cost of pulverizing coal is not 
at all prohibitive. It can be prepared 
at a cost of from sixty cents down to 
twenty cents a ton. The coal is burned 
by projecting it into the furnace by 
means of an air-blast, forming a cloud 
of thoroughly mixed air and coal. 

Where scarcity of labor is a factor to 
be considered, pulverized coal is a very 
desirable form of fuel, because one man 
can handle a number of machines; for 
the process of burning this form of 
fuel is almost entirely mechanical. 

Pulverized coal is not only suited to 
stationary plants, but is used with 
gratifying results on locomotives and 
steamships. Its use on locomotives 
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is especially promising because 
of the saving of both time and 
labor. Burning pulverized coal 
on a locomotive does away with 

. the necessity of a fireman. The 
coal is supplied to the fire auto- 
inatically at the discretion of 

.the -engineer. There is no 
smoke, and no cinders are 
bpiired along the road-bed. 
When it is considered that one 
railroad in the United States 
spent in 1916 $375,000 in 
settling claims for fires started 
by sparks or burning ashes 
along its right of way, you can 
see what a great advantage 
pulverized coal has over the 
usual locomotive fuel. 

Used on Locomotives 

Locomotives operated on 
pulverized coal do not have 
to waste time at ash-pits or 
in cleaning fires and shak- 
ing grates. When the fire is 
extinguished there is no waste 
of combustible in the ash, for 
there is no ash. Inspection can 
be made very easily. A series 
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Shortage of Labor in 
Mines 

This year the United 
States expects to pro- 
duce some 600,000,000 
tons. In the first six 
months of this year's coal 
year 37,000,000 more tons 
were mined than were pro- 
duced last year in the same 
period. 

Ever since the war began 
we have been using an in- 
creased amount of bitumi- 
nous coal — an advance of 
some 50,000,000 tons for 
each year. 

When you consider the 




This is the apparatus that is used for 
burning pulverized coal on locomotives 



A square fire pot fired 
by the coking method 

of tests show the advantages of pulver- 
ized coal for operating locomotives 
over ordinary coal. 

A Mikado type of locomotive in a 
fast freight service running over a 
115-mile division consumed about 
29,500 pounds of coal for six trips, 
as compared with another locomo- 
tive of the same type, equipped for 
burning pulverized coal, and which 
consumed 22,500 pounds of coal, or a 
saving of 23.7 per cent in fuel. A 
locomotive burning pulverized coal has 
been in constant daily operation near 
Fullerton, Pa., since January, 1918, 
and up to the present has not been 
laid up for repairs. ' . 

The Coal Situation This Year 

Experiments in burning pulverized 
coal were conducted within the last 
few months on the U. S. S. Gem, and 
proved that, where a steamship had 
storage-room for that fuel, pulverized 
coal is eminently satisfactory for use in 
operating ships. 

The coal situation this year is 
particularly interesting. The coal year 
begins on April 1. The anthracite 
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coal consumed for domestic purposes 
in 1916 was 49,258,000 tons. To this 
the Fuel Administration has added 
2,000,000 tons, bringing the total to 
51,258,000 tons, which it has under- 
taken to supply this year. The first 
half of the coal 
year was up on 
October 1, and 
the supply for 
that period was 
exceeded by 
759,136 tons. 

Bituminous 
coal is produced 
greatly in excess 
of anthracite; 
about twelve 
times as much 
bituminous as 
anthracite coal is 
mined each year 
in this country. 

n 



A round fire -pot fired 
by the coking method 

shortage of labor in the mines, the 
production this year is nothing short 
of remarkable. If we all do our bit, 
from turning off the gas or electric 
light when we leave a room at night, 
to inspecting the flues in our in- 
dustrial boiler plants to see that 
there is no leak, we shall have 
enough coal this year to keep every- 
body warm enough for health's sake 
and to keep the wheels of our re- 
construction industries not only turn- 
ing but humming. 




A six-wheel saddle-tank locomotive equipped with a pulverized 
coal apparatus. It has been in daily operation in Pennsylvania 
since January 2, 1918. Coal capacity, one and a half tons 
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Making Periscopes Invisible 

IT was the visibility of the periscope, more than anything 
else, that made an effective war against German sub- 
marines possible. A periscope is useless if it is submerged. 

The part of the periscope tube that extends above the 
surface of the water is not more than about two inches 
in diameter — not much, but enough for the vigilant 
watchers on the numerous patrol-boats that cruised in the 
danger zone. 

Various methods were tried to diminish the visibility 
of the periscope. At first they were painted in shades of 
blue or gray or green so as to make them blend with the 
color of the sea. Coating the tube with aluminum paint 
was also tried. But all such attempts at camouflaging 
were found to have but little protective value. Covering 

the tube with a 
green and violet 
check erboard 
proved effective 
in some cases. 

A suggestion 
that is theoret- 
ically good pro- 
vides that the 
tube of the per- 
iscope be sur- 
rounded by a 
series of conical 
mirrors, which, 
when seen from 
a distance, blend 
with the back- 
ground because 
they reflect the 
sea. 





A new idea in pro- 
tecting periscopes 



A washing plant like this, operated by belts from the factory 
shafts, may save a great deal of money for the manufacturer 

Don't Waste Waste 

WE have all been taught to avoid the waste of money, 
words, and advice; but who ever heard of wasting 
waste? Yet, waste — that is, the kind that is used to wipe 
clean machinery, printer's type, etc. — may actually be 
wasted. 

A Western manufacturing concern installed in its factory 
an experimental plant for reclaiming soiled waste and rags, 
and found that they could be washed from six to seventy- 
five times at an average cost of ' cent a pound. The 
reclaiming equipment, which consists of a washer, an ex- 
tractor, and a drying drum, is now manufactured and 
marketed by that same concern. 



These Life-Boats May Be Launched from 



WHEN a sinking ship acquires a list 
to port or to starboard, and the 
deck is correspondingly inclined, the 
long line of life-boats on the high side 
of the deck, all swung from the regula- 
tion type of davits, cannot be launched. 

The well known fact that sinking 
ships invariably get a list before 
the final plunge has been disregarded 
for years, ren- 
dering half the 
ship's life-boats 
useless. This ter- 
rible condition 
has recently in- 
spired two Scotch 
ship-builders to 
'demise means for 
launching any 
and all of the 
ship's life - boats 
from the lower 
side of sinking 
and listed ships. 

The boats are 
stored in a closely 
assembled group 
on a boat-deck, 
preferably amid - 
ships adjacent the 
funnels. Above 
this concentrated 
group of boats is 
erected an ele- 
vated steel struc- 



Either Side of the Ship 

ture of athwartship extending I-beams, 
supported on steel • columns, each 
equipped with a chain-hoist trolley for 
lifting the life-boats from the chocks. 

Hauling cables for moving the chain- 
hoisted boats to port or to starboard 
are attached to each trolley, and lead 



outward in opposite directions there- 
from to wheel pulleys located at the 
end portions of the I-beams, and thence 
inward and down to a hand-operated 
winding-drum. The ends of the 
athwartship extending I-beai.-'s are also 
equipped with boat falls and tackle like 
those on ordinary boat davits. The oper- 
ation of "getting the boats over" is, first, 
to raise each boat 




No matter 
launch life 



how badly the sinking ship may list, it is possible to 
boats that are provided with this handling apparatus 
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in turn from 
its supporting 
chocks by the 
chain-hoists. 
Then the wind- 
ing - drums are 
operated to haul 
the suspended 
boat outward by 
the trolley cables 
to the lower side 
of the leaning 
deck, and to the 
corresponding 
ends of the over- 
head I-beams. 
The final opera- 
tion of "lowering 
away" the boat is 
performed by 
transferring the 
support of the 
boat from the 
chain-hoists to the 
falls and tackle. 



Exit the Zeppelin Airship 
Enter the Zeppelin Flier 
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Out of, failure of the dirigibles 
grew the largest of airplanes 

By Carl Dienstbach 



BOMBING planes are primarily 
weight-carriers. They must be 
able to fly for hours, which means 
that they must be able to carry much 
fuel; they must be able to do much 
damage, which means that they must 
be able to transport heavy bombs. It 
is fortunate that the weight of the 
crew does not increase proportionately 
with the size of the machine. The four 
men of a Handley-Page, for instance, 
could navigate a much larger craft. 

It is easier to state the principle than 
to carry it out. There is no more 
difliicult engineering task than the 
construction of a huge biplane. The 
British deserve the credit of having 
developed the first big bombing plane 
— the Handley-Page. To be sure, the 
Russian Sikorsky a machine even 
larger than the Handley-Page — was 
built before the war, but it failed to 
meet the test of war because the struc- 
tural problem had not been solved. 
Curtiss, in the United States, had also 
made experiments with large machines. 
But the fact remains that the British 
evolved the first practical giant bomber. 

Bombing Zeppelins Abandoned 

When we consider the difficulty of 
building a huge bombing biplane, and 
the failures that greeted pre-war at- 
tempts with the Sikorsky and other 
big machines, it is no wonder that, 
when Germany determined to intimi- 
date England by bombing London 
and other British towns from the air, 
she rejoiced in her Zeppelins. Their 
radius of action was well-nigh bound- 
less; they could elude early air defense 
artillery wdth ease. 

There was a rude awakening when, 
later in the war, one great dirigible 
after another became literally a flam- 
ing altar on which a score of lives were 
sacrificed. German officers at last 
saw the truth. The Zeppelin was a 
good naval scout, but a vulnerable 
bomber. When it became apparent 
that the Zeppelin airship must be 
abandoned for bombing raids over Eng- 
land, the Germans copied the Handley- 
Page and produced their first Gotha. 

But Gothas did not take the place 
of Zeppelins; and the Germans gave 
orders for .the construction of air- 
planes of startling dimensions. Aided 
by the Albatros works, the Zeppelin 
Company produced a giant bird which 
marks a distinct advance in the 



development of the long-range 
bombing airplane. The new 
craft's load of bombs is two 
tons, as against the Handley- 
Page's half a ton. The span is 
135 feet, as against the Handley- 
Page's 98; the length 94 feet, as 
against 65; horsepower 1200, as against 
740. The speed remains what it was 
in the Zeppelin dirigible — 75 miles an 
hour — against the Handley-Page's 85. 

It is the general practice in large 
bombing planes to balance the eleva- 
tor and the ailerons, by which latter 
side-to-side balance is preserved. In 
other words, there is usually a bal- 
ancing surface in front of the pivot- 
shaft, the object being to make the 
operation of the control surfaces as 
easy as possible. In the Zeppelin 
bomber there is no such attempt at 
balancing. The conclusion is inevita- 
ble that there must have been auxiliary 
engines (probably electric motors) to 
operate ailerons and elevator, although 
French engineers who reconstructed a 
wrecked machine are silent on that 
point. 

Inside of the wings is an intricate 
filigree-like wooden lattice-work which 
is designed to secure great strength 
with little weight or air resistance, 
and which reminds one of the be- 
wildering framing of a Zeppelin dirigi- 
ble's envelope. The spars are of hol- 
low girders. All the other framing is 
of steel tubing. Wherever the tubes 
are exposed, so that they must be 
driven through the air (struts, etc.), 
they are encased in thin wooden shells 
admirably stream-lined. The tail- 
framing, however, is of aluminum, for 
the reason that the tail, being farthest 
from the center of gravity, must be 
extraordinarily responsive. 

How the Zeppelin Was Copied 

It will be remembered that in the 
latest Zeppelin dirigibles the May- 
bach engines were enclosed in egg- 
shaped cars so as to reduce head-on 
resistance. In the biplane we find 
similar "eggs" in which the engines 
(Maybachs, of course) are housed, 
while the crew sits in a separate cen- 
tral car. But in the biplane each 
"egg" contains two 300-horsepower 
engines, one behind the other. 

Examine the illustration on the op- 
posite page and you will see that there 
are both pusher and tractor scjrews in 




tandem. This is indeed a bold de- 
parture from long accepted doctrines. 
Why did the Germans violate the rule? 
Because it was a real advantage to have 
four separate engines and four seperate 
propellers and only two engine-rooms. 
The air resistance of the engines is 
obviously reduced by half, and the 
weight of the engines can be brought 
nearer the center of the machine. 

Landing Tweke Tons at High Speed 

The greatest problem that confronts 
the designer of mammoth bombing 
biplanes is the provision of an adequate 
landing gear. Here, for instance, is a 
machine that weighs twelve tons, and 
that lands at a speed scarcely less 
than forty miles an hour. Imagine 
what that means. The Zeppelin 
biplane's most meritorious feature is its 
landing gear. Look at the picture op- 
posite. Note how low, sturdy, light, 
and devoid of drag is its extraordinarily 
simple framing. Note the wheels ar- 
ranged in groups of four. This mass of 
pneumatic tires efficiently supplement 
the shock-absorbers. 

In a small machine a tail-plane such 
as that on the Zeppelin flier might 
lead to stalling. But a mammoth, 
machine is free from any such danger 
because of its momentum and its 
multiple engines. Without the pecu- 
liar tail the main landing gear would 
have to be very much higher, air- 
resisting, and ponderous. Because 
the landing gear is low it becomes neces- 
sary to use four propellers of small diam- 
eter in place of the two large propellers 
of the Handley-Page. These make it 
possible to lower the landing gear. 

Clearly, landing on such a gear offers 
a new problem. Unless the pilot comes 
down on nearly an even keel, the ma- 
chine's nose strikes the ground at 
such an angle that the strain would 
be more than the front wheels could 
withstand. This difficulty has been 
met by the ingenious arrangement of 
the tail, in which the French engineers 
who reconstructed the machine before- 
mentioned failed to sse anything but 
a puzzle. 
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A Novel Anti-Freeze Pipe 
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iMETIMES it becomes necessary to stop the flow of 
water or other liquid from a tank and to drain the pipe 
revent freezing; or'it may even be necessary to empty 
tank. In the novel arrangement shown above, the 
ion of pipe within the tank is closed at the end, but has 
holes that allow the liquid to flow through the piping 
ji the nipple is not screwed in too far to the left. 
: the position shown in the illustration the tank outlets 
losed by the nipple, which projects beyond them, while 
e same time another set of holes are in the open position 
training the pipe. A slight movement of the nipple 
e right or left will close all the drainage outlets, per- 
ng the piping of the liquid to points desired, 
can readily be seen that if the nipple is moved sufli- 
ly far to the right a point will be reached where not 
the piping but the tank also will be drained. Thus 
simple form of construction permits any one of three 
'ate and distinct operations. The liquid may be 
1 from the tank, or the supply from the tank may be 
ofT and the pipe drained, or both tank and pipe may 
nptied — all done by a simple twist of the wrist or the 
cation of a wrench. 

iow to Get Hot Water from Your 
Xamp-Stove 

'HEN Francis L. Alsobrook, of Alamo, Tenn., wants 

hot water, he uses his camp-stove, 
e stove is of conical shape, tapering toward the top, 
ending in a detachable stovepipe for carrying off the 
le in the usual manner. A ring-shaped vessel of 
inized iron fits around the upper part of the 
stove. 

The water-heater (provided 
with a faucet) has a cover which 
fits around the stovepipe and 
has a spring friction catch by 
which it may be held in any 
position to which it is raised on 
the pipe. The water is filled 
into the heater from the top, 
after the cover has been lifted 
out of the way. When the heat- 
ing vessel is full of water, the 
lid is shut tight. 

The stove may be provided 
with legs and a bottom, or it 
may be without legs. In that 
case, it is set on the ground 
and the fire is built under- 
neath. The stove has a door 
for pvtting in the fuel, prefer- 
ably wood, and another door 
underneath, for the removal of 
ashes. 

One of the best features of 
this stove is that it may be 

taken apart for moving; for 

isel over the the stovepipe comes out and 

t hot water the heating vessel comes off. 
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The Stars for Januiary 

How to find your way in the skies 

By Ernest A. Hodgson, of the Dominion Astronomical Observatory 



OVER on the northeastern horizon 
is the shape of the Big Dipper, or 
Ursa Major — the Big Bear. It 
seems to be standing almost upright upon 
its handle. Follow the line of the two outer- 
most stars of the bowl and proceed north 
for about four times the distance between 
them. A bright star is reached the — Pole 
Star, or Polaris. On the map the line to 
Polaris appears curved, because the stars, 
which seem to the inner surface of a creat 
globe, are sUghtly distorted in position 
in a flat projection such as our map 

Still facing north, look carefully 
down toward the horizon, from 
this pole star. The dim out 
lines of a small Dipper appear, 
the handle bending the bowl 
of the Big Dipper. This is 
Ursa Minor — the Little 
Bear. 

On the opposite side 
of the pole star from 
the Big Dipper is Cas- 
siopeia, the Lady in 
the Chair. This con- 
etellation is in the. 
form of a great W; 
orin its present posi- 
tion, viewed toward 
the north, it is more 
properly an M. It is 
madeupoffivebright 
stars — so bright, and 
the figure theyformso 
clear, that it is probaly 
one of the best known 
constellations after the 
Big Dipper and Orion. 

Note carefully the posi- 
tion of the bowl of the small 
and large dippers. Follow 
a line from the former to the 
latter, and continue about twice 
that distance beyond the Big Dip- 
per's bowl. Here is a bright star, 
Regulus, at the end of the handle 
of the "Sickle." The Sickle— or 
Leo, as it is called — is lying with 
the crook down and the point up, 
as we look north and east. In 
January Regulus is attended by 
the planet Saturn. 

Look over into the northwestern 
sky. Note the great square of four 
stars, the two sides of the square 
forming lines which are directed 
toward the pole star, as were the 
pointers of the Big Dipper. This 
is called the Great Square of 
Pegasus, although the star in the 
corner nearest the pole and nearest 
the zenith belongs to the constel- 
lation of Andromeda. 

Upnearthezenith, above the pole, 
gleams the bright star Capella, and the at- 
tendant stars of the constellation Auriga, 
the Charioteer. How did the ancients 
manage to see the form of a charioteer in 
this group of stars? The shepherds of old 
had all night to spend looking at the 
stars, and they had little else to think or 
talk about. Is it any wonder that they saw 
strange shapes and had stranger stories 
about their visions? 



Turn now toward the south. There is a 
sight never equaled in the summer skies. 
Half way up the southern sky, immediately 
before us is the constellation Orion. The 



STAR MAP FOR JANUARY 




How to Find Your Way Among the Stars 

This map represents the appearance of the sky at the 
time listed below. It is specifically arranged for the 
latitude of New York, 40° N., but is practicable for ten 
degrees on either side of this latitude. Use the map 
at the times indicated. Hold it over your head with 
the north horizon to the north. 

December 9, midnight January 18, 9 P.M. 
15, 11:30 P.M. " 25, 8:30 

22, 11 " February 2, 8 
29, 10:30 " " 9, 7:30 

January 4, 10 " " 17, 7 

11, 9:30 " " 25, 6:30 

All timei expressed in Eastern Standard Time. 



shepherds fancied here a great giant. 
Betelgeuse is in his raised right arm. Rigel 
defines his left foot. A triplet of bright 
stars forms his belt, and, dangHng from it, 
are a line of three fainter stars, the dagger. 
The lowest of these appears hazy. It is 
the great nebula of Orion. 

Orion is about to deal a blow with his 
club at the head of Taurus, the Bull. The 
Bull's red eye — Adebaran — gleams wicked- 
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ly and its great horns are tossed upwards 
toward the twins — Castor, and Pollux. 
For thousands, perhaps millions of years, 
Orion has kept them safe from their savage 
foe. In January, Jupiter will add his 
bright disk to the already bright group of 
stars above Orien. (See the planet map on 
page 79.) 

The little group, the Pleiades, is known 
to most people even if they know little else 
about the stars. The Pleiades, together with 
Orion and Aldebaran, are mentioned in Job 
X, 9, and Job xx.xviii, and the two 
former in Amos v, 8, which serves 
to show how well known they 
were to the people of those 
days. The Pleiades are re- 
ferred to as the "seven 
stars." It was considered 
a good test of eyesight 
to be able to count the 
whole seven stars and 
be certain of them. 
With a telescope the 
group becomes a great 
mass of stars, the 
brighter ones sur- 
rounded with a great 
nebulous glow. 

Above the Pleiades 
is Algol, really a 
pair of stars, one a 
' dark star — or, at 
least, darker than the 
other. Once in two 
days and nearly twen- 
ty - one hours, the 
darker star revolves 
around in front of the 
bright one. This causes 
the combination, ordinarily 
of the second magnitude, to 
lower to fourth magnitude for 
about half an hour. It was 
called by the ancients "the demon 
of the slowly winking eye." Mira, 
in Cetus, is another such variable 
star. 

Other bright stars in the southern 
sky are Procyon in Canis Minor and 
Sinus in Canis Major. This last is 
the brightest star in the sky, and it 
is the nearest star visible in these 
latitudes. 

In the east, just below the Sickle, 
is Hydra, the Dragon. Its tail falls 
far below the horizon, but its head 
is easily seen to the east of Procyon. 
By another month it will have 
crawled forward in the sky until al- 
most all of its shiny length is 
visible. 

Many people do not even know 
that the stars rise and set as do the 
sun and moon, and for the same 
reason. As the earth revolves on its axis, 
the sun and stars seem to move. 

After one becomes familiar with a star 
group in the southern sky, it is interesting 
to get two trees or similar marks in line 
with the group, and after something like 
half an hour to sight along the marks again 
to see how far the stars have moved west- 
ward — or, rather, how much the earth has 
turned us eastward beneath them. 
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Where to Look for the Planets • 



THE planet map is constructed to show 
where the planets are for the month 
of January, 1919. The Sun— the 
center of our system — -has seven other 
planets besides our Earth revolving about 
him. If we could take a journey from the 
Sun outward, with a speed of 186,000 
miles a second, — the velocity of light, — • 
we would reach the first planet. Mercury, 
in a little over three minutes after leaving 
the Sun. Continuing our journey outward, 
Venus would be reached about six minutes 
after the start. Then we 
would reach the Earth at the 
end of a little more than eight 
minutes; Mars at the end of 
nearly thirteen minutes; Ju- 
piter would require over 
forty-three minutes; Saturn 
nearly one hour and twenty 
minutes; Uranus almost two 
hours and forty minutes; 
and finally we would reach 
the outermost planet, Nep- 
tune, after a journey of about 
four hours and ten minutes. 

Now, if we chose our di- 
rection so that we headed 
directly for the nearest fixed 
star when we first started, 
and if we kept on at our 
terrific speed, we would have 
to journey for about four and 
one third years to reach this 
star, Alpha Centauri. It hap- 
pens that this star is too far 
south to be seen from these latitudes. If 
we had chosen the next nearest star it would 
have been Sirius; but our journey would 
have been one of 8.7 years before we reached 
our destination. In other words, if Sirius 
were to be blotted out today, we would 
continue to see it for 8.7 years. 

To put it another way, if we represented 
the orbits of all the planets on a page of 
the Popular Science Monthly, we would 
need to make that of Neptune about six 
inches in diameter. On the same scale, 
to plot in the position of Alpha Centauri, 
we would put a dot out a distance of only 
a little less than a mile. So our solar sys- 
tem is really a very small family circle, 
after all. 

All these planets shine only with the light 
from the sun. None are self-luminous. 
They therefore show phases, as does our 
moon. If we look over the map, we shall 
find many things with regard to them. The 
directions printed with the map on page 
79 will explain how it is to be used. The 
moment or two spent in cutting out slips of 
paper for the horizons will prove of value. 

An Hour Equals 15 Degrees 

Mercury, for the month, is near the Sun, 
which is in the constellations of Sagittarius 
and Capricornus during the month. If 
we take a slip of paper and measure on the 
scale below the map, the 
distance separating the Sun 
and Mercury on January 1, 
5, 10, etc., we shall find that 
the distance on the 1st is in- 
creased by the 5th. On the 
10th it is the same, on the 
15th it is less, and it is in- 
creasingly less until the 31st. 
That is, Mercury, at the first 
of the month, is continually 



getting farther away from the Sun until it 
getssofar that it finally reaches a maximum. 

This limit^ really comes on January 7, 
and Mercury is said to be at its "greatest 
elongation west" on that date. It is 
then 23° 13' from the Sun. (An hour is 
equal to 15°, as will be easily remembered 
when we note that twenty-four hours takes 
us a complete circle of the sky, or 360°.) 

Mercury, being to the west of the Sun, 
rises and sets before it. It can therefore 
be seen only in the morning, and it is called 




Cut out slips of paper for the 
horizons for use with the map 



a morning star for this month. It is so 
close to the Sun as to be hard to see; but 
if looked for in the proper part of the sky, 
about January 7, it can be seen rising short- 
ly before the Sun. The sign for Mercury 
resembles the one for Venus, but the little 
cup on top reminds one that it is intended 
for Mercury. This, of course, is only an 
aid to memory. The sign for Mercury is 
one that has come down from the ages 
and has no such meaning. . 

The Evening Star 

Venus, throughout the month, is to the 
east of the Sun, and so sets and rises after 
it. It can therefore be seen in the early 
evening. It is, this month, an evening 
star. If tested, as was Mercury, it will be 
found to be continually increasing its 
distance eastward from the Sun. It is 
readily seen in the glow of sunset. 

Mars — with the sign of the war-like 
arrow, darting forward over the small 
circle — will be found to be nearing the Sun. 
It can also be seen in the early evening, 
setting after Venus. 

Jupiter, strange to say, is not moving 
to the east as are the others. It is ap- 
parently moving westward among the 
stars. It does not move very far in a 
month, and, being near Gemini, adds 
greatly to the beauty of the evening sky. 



The Popular Science Monthly intends to publish every 
month an article by Mr. Hodgson like this — an article that 
will help you to find your way among the stars. If you feel 
that the articles can be improved in some way that will be 
more helpful, write to the editor. And if there are questions 
that you would like to ask about stars (even though the ques- 
tions hare nothing to do with these articles), send them along. 



It is almost exactly on the ecliptic, and so 
serves to show the position of that line in 
the sky at the present time. On January 
1 it is directly opposite the Sun in the sky, 
and is then nearest the earth for its present 
circuit. It is then said to be in "opposition" 
to the Sun. If one is used to judging the 
daylight hours by the sun, the night hours 
can be similarly judged by Jupiter around 
the first of the month. 

Saturn is very close to Regulus. It, too, 
moves westward and but a short distance 
for the month. It makes a 
striking showing about the 
first of the month, and when 
it is a little above Regulus. 

Neptune is too faint to be 
seen without a telescope. It 
is also moving westward, 
and moves only a short 
distance in January. 

But, though the three 
planets that happen to lie 
in the upper map all move 
westward, and all move but 
a short distance, it is not be- 
cause they are all in that half 
of the map, or because they 
all move slowly, that they 
move west. The real rea- 
son for their "retrograding," 
or going backward, is best 
shown by a diagram, and will 
be explained more readily 
when one of them pauses just 
before going in its proper 
direction eastward. 

Uranus is near Mars and is too faint to 
be seen with the naked eye. 

The Moon This Month 

The moon at the first of the month is 
just about to enter Sagittarius. The 
Moon's positions are for midnight, pre- 
ceding the date given, in Eastern Standard 
time. It is west of the Sun on the 1st 
of the month. On the 2d it is still west of 
the Sun's position for the second, but on 
the 3d it is east of the Sun. It is easy to 
estimate that it was at the same position 
— or right ascension, as it is called — as the 
Sun at about three hours on January 2. It 
is then said to be in "conjunction" with the 
Sun. It is, however, above the Sun, and 
so does not eclipse it. So on January 2 the 
moon is a dark ball just above the Sun. 
We then have "new Moon." 

On January 15 it is west of the position 
of the Earth's "shadow." On the 16th it 
is still west. On the 17th, however, it 
is east. It is easy to deduce that it is even 
with the "shadow" at about four hours on 
the 16th; that is, directly opposite the 
Sun — i.e., in "opposition," as was Jupiter 
on January 1. It is now "full Moon." 

Since it is below the Earth's "shadow," 
it is not shaded, and we get no eclipse of 
the Moon. It is easy to find the date when 
the Moon is exactly six hours 
from the Sun and to the 
east of it. We then have 
"first quarter." When it is 
the same distance to the west 
we have "third quarter." 
The former position is reached 
at about six hours on January 
9, and the latter at eleven 
hours and twenty-two min- 
utes on January 23. 
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How to Use the' Planet Map 



IF wc supptidc the earth to be a mere dot at the cen- 
ter of a cele>itiu.l sphere of infinite radius upon which 
tlie stara are placed, and if wc suppose furtlier that 
the axis of the earth, produced to meet this sphere, 
defines its poles, tlien the cclcstisl equator will lie about 
the sphere 90° from its poles. The sun in its apparent 
yearly motion travels along a path called the ecliptic, 
which is a circle in the sky. tilted with respect to the 
celestial equator at an angle of about 23>i^ The 
planets and our moon travel In apparent pau» that He 
close to this ecliptic. 

The planet map shows a belt al>oiit the celestial 
sphere. 40° on each side of the lelestial eciuator. It is 
ffivided into two halves, so arranged that any ix>int 
in one half is opposite in the sky to a i>oint immediately 
opposite in the other half of the map. If we wisli the 
exari oppi^sitc point, it will ho as far above tlie ctiualor 
as the first point wa^^ below, or ric^ versa. Tliis is easily 
seen if we imagine the maj) cut out and joined into a 
cylinder and set on end. Tlie earth will now be a mere 
dot in the exact center of this cylinder. If the sun lies 
at a certain point in one half of the map, the Kirth's 
"sliadow" must lie in the map opposite, at a point the 
same di-;tance from tin- equator, but on the opposite 
aide of it. 

The vertical lines arc "hour" lines. That is, the 
earth in its daily rotation tonu us about through the 



stars above u^, an amount indicated by thi: impact: bi-- 
tween two successive hour lines. The stars appear to 
travel across our southern sky from left to right as this 
map is drawn. 

The lines marked "Eastern Horizon" and "Western 
Horizon" show how the horizon line will cut the map 
for the latitude of New York. It is approximately the 
same for any place in the United States, southern 
Canada, northern Mexico, and all corrcsixinding lati- 
tudes throughout the world. It will be convenient for 
the reader to cut out two slips of paper liaving the curve 
of the western horizon on the left edge of one and the 
curve of the eastern horizon on the right edge of the other. 
The points where the curve cuts the parallels should be 
indicated on the paper, for convenience in yilacing tliem. 
The horizon lines shown indicate the approximate 
fMJsition at 6 i*. m. on the first of the current month. 

The western horizon is so placed tliat it cuts the 
equator immediately above tlie sun's position for the 
date in question. Tlie eastern horizon is immediately 
opr)(>sitc in the otiier half of the map. The west and 
east points are situated wliere llie horizon cuts tlie 
celestial equator. They are. of course. tw^Ke liours 
apart. The zenith, or p<iint overht^a l, i-, ti-r atiy given 
position of the horizon, midwaj' Ixtwi i ii tht- last and 
west points and at the extreme to^ of the map. The 
MHith point It 90^ below the given xenith which 



results in its being 10^ below the limit of the map. 

To determine wliat part of the sky is visible at any 
chosen time of any given date, one has on!\' to place 
the u-estern horizon as follows; for 6 i*. m. so ilmt it 
crosses the equator, immediately above the sun's ix>si- 
tion, for that date. For one hour earlier (5 i*. m,) slip 
the horizon, parallel to itself, one hour to the right; 
for two hours earher (4 p. m.) two hours, etc. For one 
hour later (7 p. slip the horizon iwralW to itself 
one hour to the left; for two hours later (8 p. m.) two 
hours, etc. {Note that when one comes to either end 
of the map, he may proc(f d to the opixrtsile end of the 
ntiicr and continue as before). Once this western hori- 
zon is placed, tiie eastern i^ placed in the other half of 
the map. immediately opi)Osite. Tlun all the alky 
to the left of the western and to the rintit of theeastcni 
horizons is \i-ible at that time on that date. 

One can thus tell whether any planet is visible at any 
particular time. It can alsv) be sfHMi aliout how far up 
it is in the sky. Its e\;\ct iiosition can then be de- 
termined from the adj.m ijt ,-uirs. 

Mercury lies so clob^c to the Mm as to be scarcely ever 
seen. \'enus. Mars. Jupiter, and Saturn ain be seen as 
bright stars, when properly placed with respect to the 
sun. Uraims and Neptune are too faint to be seen with 
the naked eye, but are visible in a small telescope. The 
moon poiitiona are indicat«l by dots. 
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Japan Rubs Out "Made in Germany" Mark 




"Made in Nijjpon" is rap- 
idly replacing the old Hun 
boast. Straw hats and 
lamp-shades for our trade 
are made in the delight- 
ful studio shown above 



Japanese artisans don't 
worry much about work- 
ing clothes ; only the boss 
wears a mustache and a 
kimono. These men are 
putting the finishing 
touches to vases and jars 



This iniylit be a comer 
"in the garden of my 
dreams in Tokio"; but a 
glance at the packing-box 
in the background shows 
that the dreaming is of a 
practical sort. The box 
will go to California 
packed with delicate 
dishes and enticing toys, 
all with the "made in 
Japan" stamp on them 



A Measuring- Wheel to Compute Advertising Space 



A TIME -SAVING invention of 
great practical value to the news- 
paper and magazine advertising busi- 
ness has recently been patented by 
Alfred K. Washburn, of Providence, 
R. I. It is a machine for measuring 
advertising space in the columns of 
newspapers or magazines by inches or 
agate lines and fractions. Heretofore 
the measuring has been done with a 
ruler giving on one edge the inches and 
fractions of inches, on the other edge 
the agate lines. Agate type is used as 
the standard for measuring advertis- 
ing matter. 

With the old system of measuring, 
errors were frequent, and the measuring 
and adding up consumed a great deal 
of time. After several trials Mr 
Washburn, who is a practical mechanic, 
constructed a machine that reduces the 
time required for the measuring to a 
minimum, and not only measures 
correctly, but automatically adds up 
the space measured to a fraction of an 
inch or agate line. 




There is no "human equation" in 
this little wheel, which measures 
type space quickly and accurately 

SO 



The inventor made use of the same 
principle on which the measuring 
wheels of surveyors and draftsmen are 
based, but he adapted the idea to the 
specific needs and requirements of the 
advertising business, and introduced a 
number of particularly useful improve-- 
ments, calculated to save as much time 
and labor as possible without diminish- 
ing the exactness of the measurements. 

The measuring in Mr. Washburn's 
invention is done with a wheel, which 
is rolled over the matter to be 
measured. It revolves between the 
two prongs of a fork with a conveni- 
ently shaped handle. It can turn in 
only one direction. 

By a gear the wheel is connected with 
the counting device, which records 
each complete revolution of the wheel. 
An indicator on the wheel itself shows 
on a graduated scale the distance 
covered, which is not recorded by the 
counting device because it is less than 
the circumference of the measuring 
wheel. 
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A Dictaphone Made from an Old Phonograph 



By E. F. Hallock 



THE modern dictating machine dif- 
fers from the old cylinder phono- 
graph chiefly in the following 
respects: It is driven by an electric 
instead of a spring motor so that 
winding is done away with; it is 
fitted with a slightly larger cylinder, 
both as to diameter and length, and 
with a finer worm feed so that it takes 
eight minutes to fill up — or listen to — 
a cylinder, as against four minutes for 
the phonograph and, of course, the 
transmitting and reproducing style 
are finer cut the better to suit them 
for the finer track which the slower 
feed gives. The dictating machine 
is fitted with a device which raises 
the recorder or the reproducer from 
the record when the flow of speech is 
interrupted, or when it is desired to 




The solenoid and where it is placed to work 
the ann attached to the reproducing carriage 



halt its reproduction for an instant 
or two in order to put the words into 
type, and this control is eflfected by 
means of a pedal device; a celluloid 
scale is provided so that the dictator 
can, with each cylinder, make a 
notation of repetitions, parts to be 
left out or changed, etc., for the 
guidance of the transcriber. 

The most formidable of these differ- 
ences to overcome is the length of 
time which it takes to complete a 
record. Upon investigation, however, 
it was found that the earliest dictating 
machines were equipped for five- 
minute recording or reproduction, and 
accordingly a five- minute recorder 
was purchased and the sapphire style 
of reproducer was changed for the 
finer five-minute type. This equip- 
ment was tried out thoroughly before 
the mechanism of the phonograph 
was altered and it was found that by 



decreasing the speed of the machine 
slightly, a full five minutes can be 
gotten out of each cylinder despite 
the coarser worm; nor does either 
the faster speed or the slower cylinder 
rotation sacrifice aught in the clarity 
of the reproduction. 

The next point considered was the 
means of raising the repro- 
ducer arm to lift the stylus 
from the record and at the 
same time stop the feed, or 
forward move.aent, of the 
reproducer carriage. On the 
phonograph, this is done by 
means of a small hand lever, 
a method obviously too in- 
convenient where one needs 
both hands to operate the 
typewriter. The usual meth- 
od on the com- 
mercial dictating machines 
is to use a pneumatic con- 
trol similar to that used to 
snap the shutter on a camera ; 
but, unless carefully con- 
structed, such a device is apt 
to leak air and give rise to 
endless trouble. It was 
abandoned, therefore, as im- 
practical where tools for 
accurate workmanship were 
lacking, a simple electrical 
control being deemed easier 
to construct and less likely 
to become deranged. 

The basis of the electric 
control device is a solenoid 
shown in the illustration 
Fig. 1. It consists simply of 
a 5-in. length of brass tube, 
^-^-in. internal diameter, 
around which is wound 1 lb. 
of ordinary double cotton- 
covered annunciator wire, 
No. 18 gage, to form a coil 
about 33-2 in. in length be- 
tween two fiber disks driven 
to a tight fit on the tube. Its 
armature consists of a piece 
of ? s-in. iron gas pipe 2 in. 
long, drilled at the top as a 
means of attaching a small 
"eye" of copper wire to 
which a length of silk fishing 
line is attached. 

This simple solenoid is 
placed on the floor behind 
the table or desk on which 
the dictating machine rests, 
and transmits its motion to 
an arm attached to the reproducer car- 
riage at the same point as the feed nut 
spring, .as shown in Fig. 2. This arm 
is a piece of aluminum, in. wide, 
>4 in. thick and 8 in. long, which is 
drilled for the passage of the screws 
used to hold the feed nut spring. The 
original screws are replaced by longer 
ones to account for the thickness of 



the arm. The outer end of the arm 
has 3 holes drilled for the silk cord to- 
pass through, as shown, providing a 
ready means of adjusting tko length 
of the cord in case the machine is 
moved to a new location. 

The solenoid is located so that its 
axis is in line with the midpoint of the 




Fig. 3. — The layout of the original spring motor 
as it was used to drive the phonograph record 



feed worm and also with the outermost 
hole drilled for the passage of the 
cord in the extension arm, and the 
length of thr cord is adjusted so that 
the top of the armature is just flush 
with the top of the brass tube of the 
solenoid as shown. The solenoid takes 
its current from a small transformer 
which steps down the house lighting 
current to 9 volts and which is lo- 
cated in the cabinet of the phonograph. 
These transformers can be purchased 
for a nominal sum for operating bells 
and small electrical toys. A foot push- 
button is placed in the circuit with 
sufficient length of flexible cord to 
bring button to a position for con- 
venient use by the operator. 

In Fig. 2 is shown the celluloid 
scale and the pointer. The latter is a 
small piece of strip brass riveted to 
the end of the feed nut spring with 
the same rivet which holds the feed 
nut to the spring, it being necessary 
to replace the original rivet with a new 
one, of course. The pointer is bent 




The same motor as shown in Fig. 3 with altera- 
tions to adapt it for electric operation 



to bring the point down close to the 
scale when the reproducer is brought 
into action. A couple of pieces of 28- 
gage brass cut in semi-circular shape 
are screwed to the base plate of the 
machine to retain the scale; their 
straight edges are bent up slightly 
from the plate to facilitate removal and 
replacement of the scale, which is 
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somewhat slightly longer than the full 
travel of the feed nut on the worm. 

The original plan was to discard the 
spring motor altogether and drive the 
machine by means of a small electric 
motor belted directly to the pulley 
on the cylinder mandrel. The almost 
certainty of trouble arising from speed 
fluctuations and consequent distortion 
of the speech, however, led to that 
plan being abandoned for one wherein 
the spring of the original motor is 
simply replaced by an electric motor, 
the friction speed governor of the 
spring motor being retained intact. 

The illustration Fig. 3 shows in 
detail the layout of the spring motor 
before alteration, and Fig. 4 shows the 
alterations made to adapt it for 
electric operation. The entire spring 
case with the winding shaft, gearing, 
ratchet and pawl, and also the main 
drive gear, were removed and dis- 
carded. The secondary shaft, which 
was directly driven by the engagement 
of its pinion with the main drive gear, 
was taken out, the pinion removed and 
discarded and the gear removed. This 
gear was placed in relatively the same 
position on an arbor r( the same 
diameter, which, however, was in. 
longer. 

On the extension of this shaft was 
mounted a new spring case, the basis 
of which is a gear wheel 33^ in. in 
diameter, the largest which can be 
used without cutting a pocket out 
of the cabinet. The case itself is a 
section of brass tube 3 in. in diameter 
and ^ in. lon^ soldered to the gear 
wheel and provided with a brass cover 
soldered in place after the spring is 
fitted. The spring is of steel, of 
course, in. wide and 2 ft. long and 
not too stiff. It is riveted to the case 
so that its spirals are in an anti- 
clockwise direction. The inner end 
of the spring fits into a saw slot cut 
in the shaft so that the whole casing 
can be slipped into place after the 
cover has been soldered down. Both 
the gear and the casing cover, of 
course, are a loose fit on the shaft 
so that they can rotate independently 
of the shaft; the casing is prevented 
from slipping off the shaft by means 
of a brass collar soldered to the shaft 
on the end, movement in the other 
direction being prevented by the 
spring itself coming up against the 
end of the saw slot. 

The electric motor was taken from a 
discarded medical vibrator and operates 
on 110 volts. The armature shaft as 
well as the vibratory mechanism 
was removed and discarded, the shaft 
being replaced by a longer one of the 
same diameter. The bearing holes 
which served for mounting the original 
spring were reamed to take the electric 
motor shaft, and the motor was 
clamped in place between two strips 
of y^-in. steel near the apex of the 
triangular cast iron frame of the 
original motor. Filler blocks of rubber 
made from sections of an old automo- 
bile tire were used between the motor 
and the clamp plates to provide the 




slight adjustment necessary to bring 
the shaft into line with the bearings 
on the base plate and also to help 
muffle any noise due to the operation 
of the motor. 

The motor was arranged to rotate 
in a clockwise direction and on its 
shaft a pinion 1^ in. in diameter was 
fitted in a position to engage with the 
gear on the new spring housing when 
the motor was clamped in proper 
position. 

It will at once be apparent that the 
motor speed, is very slow, a fact 
which con- 
duces to silent 
operation and 
absence of vi- 
bration both 
of which are 
essential if 
good results 
are to be ob- 
tained in the 
reproduction 
of the spoken 
words. Any 
unevenness of 
torque due to 
the slow speed 
of the motor and any tendency to 
jerkiness resulting therefrom are 
absorbed by the spring drive, the 
spring being kept constantly wound to 
its proper operating tension by the 
motor. While the slow speed of the 
motor does not make for cool opera- 
tion, it has not been found in months 
of actual usage, that the heat 
approaches the dangerous point. 

The electrical connections, of course, 
are simple. The motor is directly con- 
nected to the house mains by means 
of a special connection plug while the 
primary of the solenoid is connected 
in multiple with the motor, so that 
the operation of a snap switch located 
on the side of the cabinet turns the 
current on or off for both circuits. 

It is important, in fitting the feed 
nut extension arm, to replace the feed 
nut spring so that the threads of the 
nut engage properly with those of the 
feed worm; and important also to 
make sure that the tension of the 
spring is sufficient to insure the regular 
travel of the worm under the slightly 
additional weight. It may be found 
necessary, in some cases, to increase 
the tension by bending the spring 
down toward the worm slightly, and 
where such is the case it probably will 
be necessary to counterweight the 
weight of the solenoid armature and 
the extension arm by placing a lead 
washer of proper weight around the 
orifice on the reproducer. 
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Holding One End of a Mower 
Cutter while Grinding 

TO relieve the weight on the arm 
while grinding a mower cutter, 
fasten a rope to the head end of the 
bar and pass the rope 
over a pulley sus- 
pended above. Bring 
the rope down to the 
hand holding the 
knife-bar. This will 
hold the end up easily. 
As you change from 
one knife to 
another in 
grinding, the 
rope in the 
hand can be 
let out or 
taken up as 
required for 
the proper 
angle. If the 
tool-grinder is 
portable, the pulley is not a 
necessity, since the rope can be 
passed over a tree limb or any 
horizontal stick which is over- 
head. — Glenn A. Granger. 



The end of the bar 
is held up on a level 
with the grindstone 



A New Sign-Post Made of 
Metal Tubes 

THE old-fashioned sign-board with 
the pointing hand is still used or- 
dinarily for directing the wayfarer to 
points of interest; but, at best, it af- 
fords a poor line of sight, and soon 
succumbs to the elements. 

The accompanying illustration shows 
a simple and durable sign-post. The 
sighting is done through a piece of 2-in. 
pipe about 20 in. long, which is sup- 
ported on top 
of a piece of 
the same size 
pipe set firmly 
in the ground 
and standing 
up about 4 ft. 
A piece of 
J/g-in. sheet 
iron is bent 
double, fitted 
over the sight- 




Cleaning Grease-Filled Surfaces 
on Emery-Wheels 

WHEN an emery-wheel becomes 
coated with grease it fails to give 
satisfactory results. Emery that is 
to be cleaned should be washed with 
dilute acid after boiling it with a solu- 
tion of caustic soda. Carbon bisul- 
phide should be used. 



The set tube pointed toward a mountain 
shows the traveler what he is viewing 

ing pipe, and riveted at each end. 
Connection with the vertical pipe is 
made by running a 5/16-in. bolt 
through from one side to the other. 
A second bolt is then placed lower 
down, and operates in a circular slot 
so as to permit the line of sight to 
be adjusted to the proper vertical 
angle, after which the nuts are ad- 
justed tightly. The name of the city 
should be painted on each side. 
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Studio chairs made from 
make the seat and 
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A Comfortable Chair Made From 
a Twelve-Inch Board 

SEVERAL chairs designed by a 
local artist for his studio are quite 
remarkable in appearance, besides be- 
ing comfortable seats. They were 
made almost 
entirely from 
a 12-in. board. 

There are 
only four 
parts to each 
chair: One 
12-in. board 
39 in. long, 
which is both 
back and 
front "legs." 
One piece 14 
in. long, which 
makes the 

seat; and two triangular pieces of the 
same material and length serving the 
double purpose of rear legs and sup- 
ports for the seat. 

The main piece is inclined at an 
angle of about 40 deg. to the floor and 
the braces are so cut that their great- 
est, upper, angle of 130 deg. is divided 
by the main piece. In other words, 
both the seat and the rear edge of the 
braces are at an angle of 65 deg. to the 
main piece. 

The brace-pieces are mortised into 
the main piece and fastened with 
screws, and the seat is also screwed to 
the braces and to the back. 

It is probable that a simpler chair 
deserving the name could not be made. 
On the other hand it is really astonish- 
ing how much comfort is to be had from 
these narrow and angular pieces of 
furniture. This is due to the angle 
of inclination of the back, which per- 
mits a position of the body possible 
only in a rocker or a Morris chair — or 
by tilting back an ordinary chair. 

These chairs are cheap, quickly 
made, strong and durable and could be 
used to advantage in a good many 
places where uncomfortable seats 
would cost just as much or more. 



Draining Rack and Press 
Making Cheese 



for 



A Home-Made Prick Point for 
the Draftsman 

THE instrument shown was made 
from a rubber pen-holder with 
a wood plug cut and tapered to put 



Closed 



Open 



4"0f hard rubber penholder 



I" Hard wood 

Needle 

An old rubber penholder makes the handle 
for a prick point fitted in a plug 



in the hole. One end of the wood plug 
is fitted with a needle. When not in 
use the plug is reversed and stuck 
into the tapered hole of the pen- 
holder. — Thomas 0. Wansleben. 



WHEN the Dairy Division of the 
United States Department of 
Agriculture is conducting a nation- 
wide campaign to introduce methods 
of m a n u- 
facturing and 
use of cottage 
cheese on 
every farm, a 
cheese-mak- 
ing equipment 
as here de- 
scribed is 
simple and 
can be made 
at home. It 
can serve 
profitably in 
the capacity of 
converting surplus milk into a valuable 
food in the family diet. There are ap- 
proximately 10,755,790 farm families in 
the United States and the production of 
two pounds of cottage cheese a week 
would aggregate 1,118,603,160 pounds 
yearly. 

The rack for draining the cheese is 16 
in. deep, 12 in. wide, and 24 in. long, 
and is cut from pine timber. The 
bottom slats which hold the pan under 
the draining cloth fit into notches made 
in the lower side strips and can easily 
be removed when the rack is washed. 
The corner posts extend in. above 
the strips at the top and the corner 



a single board cut to 
h a p e the rear legs 




A small wood frame to support the cloth 
for draining curdle to make cottage cheese 

loops of the muslin or cheesecloth used 
as a drain cloth are looped over the 
posts. A rack can be made out of an 
orange or vegetable crate as shown in 
the accompanying illustration. 

The press consists of two poplar or 
maple boards 1}4 in. thick and 14 3^^ 
in. square. Strips of wood l^i in. 
wide are nailed or screwed on the back 
of each board to prevent them from 
warping. The boards are planed and 
sand-papered until altogether smooth. 
The lower board has a circular groove 
which has an outlet through which the 
whey drains as it is pressed out of the 
curd. 

A wooden paddle, a dairy thermom- 
eter, and a food chopper or sausage 
grinder complete the cheese-making 
outfit for farm use. The molding tube 
or cylinder can be made by a tinsmith 
or purchased from a hardware store. 



The paddle can be made easily at 
home. The molding tube is designed 
to mold the cheese into attractive and 




'-ceoovEiD roc dcain 
Dimensions of the parts for making 
the stand and the parts for the press 

convenient form for the market. The 
cheese can also be packed into small 
glass jars by placing the opening of the jar 
over the end of the tube through which 
the cheese is forced.— S. R. Winters. 



A Solution for Removing Grease 
from Machinery Parts 

THE following method has been sub- 
stituted for the use of gasoline 
and other light oils: Boil the parts in 
caustic soda lye, — 1 lb. to a gallon of 
water, — then brush while the articles 
are hot. Caustic soda is recommended 
as better than ordinary soda, since it 
causes the fat or grease to dissolve more 
quickly. 



How to Raise a Stuck Window in 
a Railway Coach 

THE windows of the average rail- 
way car very frequently stick or 
jam when closed, and cannot be opened 
no matter how strong a lift is applied 
to the lifting lug. When once raised 
even a little, the window invariably 
rises the rest of the way without any 
trouble. 

The sketch shows the shank of the 
foot-rest of the seat usually found 
under the seat ahead in a position for a 
handy lever to loosen the window. 
By getting the end of the slide under 
the finger lug 
and resting the 
remaining por- 
tion on the sill, 
a leverage is 
readily exerted 
which will loosen 
any obstinate 
window. The 
foot-rest and 
slide slip very 
easily out of their slot 
chair. 

This discovery may be of interest 
to some suffocating traveler sitting near 
a closed window. — F. W. Bentley. 




The , foot-rest end 
placed under catch 

under the 
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An Electroscope 



Popvlar Science Monthly 

for Detecting Small Electric Discharges 



A SENSITIVE electroscope is al- 
ways a most useful if not an 
indispensable instrument in the 
equipment of every laboratory. Use 
has generally been made of the 
electroscope in detecting and de- 
termining the nature of minute elec- 
trical charges. The same principal, 
however, has been applied to a method 
of measuring delicate potentials and, 
quite recently, to the detection of 
feeble radio-active bodies. Since the 
former application may more properly 
be termed an electrometer and the 
latter involves an apparatus beyond 
our immediate needs, a very sensitive 
type of the common gold-leaf electro- 
scope will be the subject of this 
article. 

The flask of the electroscope has 
a capacity of about twenty-one cubic 
inches and a mouth of about 1% in. 
in diameter. Such a flask can be 
purchased for a small sum from some 
chemical supply house. Its height 
should be about 6^ in. from its base 
and be about 3^ in. in diameter at 
its largest point. Two J^-in. brass 
balls should be procured at the same 
time. 

When these have been obtained 
proceed as follows: Drill a ^-in. hole 
to a depth of 3/16 in. in one of the 
brass balls and saw the other in half. 
One of the hemispheres may be dis- 
carded but the other must have a 
J/g-in. hole drilled through its center 
perpendicular to its plane face. Tap 
both of these holes with a 10/32 
machine thread. Care should be 
taken to protect the balls during the 
drilling and tapping so that their sur- 
faces will not be marred. A piece of 
3/16-in. brass rod must be cut so that 
there are two lengths; one in. 
long and one S}4 in. long. The shorter 
of these two rods must have both its 
ends threaded to a distance of 3/16 in. 
with a male thread corresponding to 
that in the ball and hemisphere. 
Thread one end of the longer rod simi- 
larly, but with the aid of a hack-saw 
cut its opposite extremity lengthwise 
to a distance of 14 in. Cut a rectangu- 
lar piece of 1/16-in. brass, H by in., 
and insert the same longitudinally in 
the slit prepared in the brass rod and 
solder fast. After the superfluous 
solder his been removed with a file, 
the rectangular plate may be trimmed 
as shown at A. 

Screw the ball, B, to one end of the 
short rod, C, and the hemisphere, D, 
plane face out, to its other extremity.' 
After the long rod, E, has been 
screwed to the plane face of the hemi- 
sphere, polish the brass with pumice- 
stone and lacquer everything except 
the ball, B, and the plate, A. 

Obtain a cork somewhat larger than 
the mouth of the flask and with the 
help of a sharp razor blade trim it so 



as to make a nice fit, care being taken 
not to have the fit too tight for fear 
of breaking the thin walled flask. 
Place the cork on the floor and roll 
under the foot until it has become a 




The flask and its mountings for holding the 
gold foil, which is the most delicate part 

great deal softer. Sandpaper its 
sides smooth and bore a ^-in. hole 
through its center with a cork-borer. 
Cut the cork to a length of 1 in. A 
piece of glass tubing, F, with a J4"in. 
bore and a 1/16-in. wall must be cut 
so that it is 1 5^ in. long. This is then 
inserted in the hole prepared for it 
in the cork, G, in such a manner that 
one end projects }4 in. above the top 




The flask is mounted on a piece 
of glass set on porcelain knobs 



of the cork and the other end falls 
J4 in. lower than its bottom. Place 
the long rod, E, through the glass 
tube, F, so that the plane face of the 
hemisphere, D, shall rest upon that 
end of the tube projecting in. 



above the cork. Invert the whole and 
fill the glass tube with molten sealing- 
wax, H. When the insidation has ' 
cooled the rod will be embedded in its 
center. 

Some gold-foil, which can be pur- 
chased for a small sum from a glazier, 
must be cut into strips 34 in. wide and 
214 in. long. Try to have this cutting 
done by a professional, but if this is 
impossible it is best done by leaving 
it between the sheets of paper as it 
comes and cutting paper, foil, and all. 
The plate, A, should be smeared 
with albumen, thin shellac, or, better 
still, a solution made by dissolving 
a large capsule in a teaspoon of warm 
ether, as an adhesive. Two strips of 
the gold-foil, /, are then affixed to 
opposite sides of the plate, leaving 
2 in. of the strips hanging free. Fixing 
and attaching the gold-leaves is the 
most difficult operation in the whole 
process and much patience will be re- 
quired before two leaves can be proper- 
ly fastened. The foil, of course, can- 
not be touched by the hand and must 
be handled exclusively by some im- 
provised instrument such as a narrow 
strip of paper. Few hints can be given 
as to the best way to proceed with the 
attachment, so the constructor must 
rely upon his own resources and go 
about the task as an ardent supporter 
of the ancient maxim that "experience 
is the best teacher." 

The flask, J, must be clean and 
dry. Before placing the cork contain- 
ing the rod into place permanently, 
heat the flask for a few minutes at a 
moderate temperature so as to drive 
all the moisture from the interior. 
While the flask is yet warm, place the 
cork in the top so that it is J-i in. 
below the mouth. Pour molten seal- 
ing-wax, K, on the cork until it is 
level with the top. Give the neck of 
the flask several coats of shellac on the 
outside to prevent moisture approach- 
ing the insulation. 

If it is desirable to make a con- 
densing equipment for the electroscope, 
cut two disks, each 2 J/2 in. in diameter, 
from 1/16-in. brass. By means of 
solder, L, affix a piece of fs-in. brass 
rod 5/16 in. long, M, to the cen- 
ter of one of the disks, Drill a 
J^-in. hole, O, in the end of the rod 
to a depth of 3/16 in. and tap as was 
the case with the charging knob. 
This constitutes the condensing plate 
which, when in use, displaces the 
charging ball. 

The other disk, P, which forms the 
collecting plate is fastened by means 
of wax, Q, to the end of a rod, R, of 
some insulating material such as hard 
rubber, glass, or fiber, 31/9 in. long. 
Polish both plates and lacquer. The 
lacquer must not be dispensed with 
for it is necessary as the dielectric of 
the condenser. — Mark M. Geatry. 
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1760 Packard Trucks Complete 
National Truck Efficiency Test 

Winning Truck Establishes 3 Months^ Record of 
952 Points out of 1000— $5025 Awarded in "Prizes 



THE National Truck Efficiency Test was organized 
and conducted by the Packard Motor Car Com- 
pany in co-operation with the efforts of the National 
Council of Defense and the War Industries Board 
to put motor trucking on a basis of higher efficiency, 
and to save railroad facilities for urgent Govern- 
ment uses. 

The test consisted of three months' running, all 
phases of the truck performance and truck costs 



being recorded daily on the National Standard Truck 
Cost System, as perfected by the Truck Owners' 
Conference. 

The trucks were divided in three classes, accord- 
ing to capacity. 

Prizes were awarded in each class — $ 1 000 to the 
owner of the winning truck; and to the drivers, 
$500 for first, $100 for second, and $75 for Ihirdhest 
records. 



The Prize Winners in the National Truck Efficiency Test 



Class and 2 ton trucks 

FIRST: What Cheer Chemical Co., Paw- 
tucket, R. 1., James L. Drury, Driver. 

SECOND: Edson Moore &. Co., Detroit. 
Mich., Edward Daltas, Driver. 

THIRD: Edson Moore & Co., Detroit, 
Mich.. L. Moore, Driver. 



Class B—3 and 4 ton trucks 



FIRST: H. F. Cherigo & Sons, BalUmore, 
Md., Lew Bacighipi, Driver. 

SECOND: Salt Lake City Pressed Brick 
Co., Salt LakeCity, Oloff Hanson, Driver. 

THIRD: Harper & Wilz, Baltimore, Md., 
C. Wih, Driver. 



Class C—5 and 6 ton trucks 

FIRST: W. M. Hoyt Co., Chicago, 111., 

Joseph Brookbank, Driver. 
SECOND: Gottfried Krueger Brevring 

Co., Newark, N. J., Charles Langbeia 

and Joseph Birchler, Drivers. 
THIRD: H.F. Cherigo &. Sons, Baltimore, 

Md., J. Butts, Driver. 




HIS three months' test of 1760 
Packard Trucks in all parts of 
the United States is the first 
all-'round and nation>wide test 
of truck hauUng ever conducted. 

It is the first to consider and record 
the transportation factors that enter into 
truck efiiciency: — 



Traffic Conditions 
Type of Country 
State of Roads 
Type of Tires 
Running Time 
Loading and Unloading 

Time 
Outgoing Load 



Return Load 
Percentage of Capacity 
Economy in Gasoline 
Economy in Tires 
Economy in Oil 
Economy in Upkeep 
Wage Cost 
Condition of Truck 



Many a truck owner, discovering that 
his fleet is costing more than it should, 
finds all his efforts at economy haffled — 
because he thinks of efficiency only as a 
matter of trucks. 

Truck efficiency depends on transporta- 
tion principles. 

There is not a truck ovmer in the United 



States but can benefit by the results of the 
Packard National Truck Efficiency Test. 

They are transportation results. 

They are just as applicable to the single 
truck as to the fleet — to the little delivery 
car as to the Packard. 

Whether you are a Packard Truck user 
or not — the Transportation Department 
of your local Packard Branch or Packard 
Dealer will be glad to see you. They will 
talk the thing over with you — show you 
what transportation results to look for 
and how to record them day by day on 
the National Standard Truck Cost System.' 

One of the most vital things for the 
Nation today is that every transportation 
agency shall come as near 100% efficiency 
as possible. 

It is an extension of the Packard 
program of 100% War Work to give the 
results of this test to every truck owner 
or driver who will make use of it — freely, 
and without thought of imposing obligation. 



PACKARD MOTOR CAR COMPANY 

Detroit, Michigan 
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You've got to have 
the right penca 



If your pencil 
work is to be always 
up to top speed, top 
efficiency, you've 
got to have a pencil 
not only of the best 
quality but of the 
degree of lead ex- 
actly suited to your 
work. 

ELdoeadO 

"tae master drawing pencil' 

b proclaimed by artists, 
architects, engineers, 
business men and other 
connoisseurs, as a real 
American achievement. 
The strong, long-wear- 
ing leads do not easily 
break or wear down 
quickly. Their respon- 
siveness makes your 
work less tiring and 
quicker. First of all 
specify the Eldorado ; 
then be sure you are 
getting the right grade. 

How to find your grade. Note 
in the chart below that 6B is the 
softest, 9H the hardest and HB ia 
medium (the degree most used in 
general work). Select the degree 
you think will suit your work and 
your liking. If not exactly right, 
next time choose a grade harder or 
•ofter. When you have thus found 
year degree, specify it every time 
and you will always have pencil 
satisfaction. 

Send us 16c in fttamps now, specifyinff 
the degrees you wank and we will send 
you full-lensth samples worth doublo 
tk« money. 

JOSEPH DIXON CRUCIBLE CO. 
DEPT. 120- J JERSEY CITY. N. J. 

Canadian EslablUhsd 
ditlribators 
A. R. HacDeocsU A Co., Ltd.. Tsroslo, OdI. 



6B"| Varying degrees of 
SB >extra softness — 6B 
4B J softest. 

3B Extra soft and black. 
2B Very soft and black. 
B Soft and black. 
HB Medium soft, 
F Firm. 



H Hard. 
2H Harder. 
3H Very hard. 
4H Extra hard. 

5H1 „ 

Varymg 

degrees of 

extra 
hardness. 



A Removable Bag Receptacle for 
a Park Rubbish-Container 

A DURABLE and inexpensive de- 
pository for scraps of paper and 
rubbish that accumulate around re- 




The cloth bag is held open by a metal ring 
and it can be easily removed for dimiping 

sorts and picnic grounds may be made 
in the following manner: 

An iron ring large enough to stretch 
a gunny-sack over is provided with six 
projecting hooks riveted firmly in 
place. This ring is then riveted to the 
top of a 2-in. pipe, the connection being 
strengthened by the addition of a piece 
of V^-in. steel plate curved to the same 
radius as the ring, and riveted to both 
the ring and the vertical pipe, which is 
then set firmly in the ground, prefer- 
ably in a cement base. 

After painting and lettering the 
plate, drop a gunny-sack through the 
ring and stretch the upper edge over 
the hooks. Such a receptacle may be 
easily emptied, and it is a very simple 
matter to replace the sack when it is 
worn. — John D. Adams. 



Sights for More Accurate Shooting 
with a Shot-Gun 

IT has always been understood among 
small-game hunters that a crack 
rifle shot could not hit anything with a 
shot-gun, in spite of the fact that his 
aim with this firearm does not have to 
be very accurate. Here is the way 
I fitted out my shot-gun so that the 




FRONT SIGHT 



flS SIGHTS flPPEflE 
TO SHOOTER 



The ring with a white ball center makes 
it easy for the hunter to sight his gim 

aim is just as precise and definite as 
that of any rifle. 

A ring was mounted on the screw for 
the front sight, the ring being l}/^ in. 
in diameter (inside measurement). 
The rim appears to the one sighting 
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the gun to be about in. thick. The 
ring was painted a bright red, as red 
shows up best against any kind of a 
target and stands out very distinctly 
w^hen aiming at moving game. 

A small hole was drilled and threads 
cut to receive the ring-screw 2 in. 
from the muzzle end of the barrel. 
The rear sight is a vertical post ^ in. 
in diameter, topped with a ball 34 in. 
in diameter, all projecting ^ in. above 
the barrel. This is painted a dull 
white color. The post screws in 
place 24 in. back of the front sight. 
With this combination of white rear 
post and red ring I find that I can 
easily bag my share of game. It is 
also a very clever sight for the "rifle 
crank" to use when he shoots the 
scatter-gun at traps. . The principle 
involved in this kind of sight is this: 
when the white ball aligns anywhere 
within the ring with your target you 
get your game. — F. E. Brimmer. 



Centering Round Stock with a 
Vise and Scriber 

AVERY simple method of finding 
, the center on a round piece of 
iron or a bar is to clamp a center punch 
or scriber in the jaws of a vise, so that 
its point extends above the jaws to 
about the radius of the bar to be 
marked. The bar is placed on the 




To get the center of a round tar, roll it be- 
tween the jaws of a vise holding a scriber 

jaws and revolved by hand against the 
scriber point. 

If the point is not exactly in the 
center, a circle will be marked so that 
its center will be easily found. The 
fact that the jaws are slightly open on 
account of the scriber being clamped 
in them, provides a trough, or ways, 
in which the bar may be easily 
rolled. — John Schmelzeis. 



How to Make a Nickel Alloy 
that Is Malleable 

MAGNESIUM added to nickel or 
cobalt, when put into the fused 
metals in the proportion of one eighth 
of one per cent, will render these 
metals malleable. The nickel will 
also become ductile when mixed wdth 
this small proportion of magnesium, 
while the cobalt loses its color and 
becomes whiter than the nickel. Both 
of these metals can be made to adhere 
firmly to iron or steel at a white heat. 
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A Novel Rope-Holding Device 
for the Ground 

ALIGHT form of a deadman that 
is very convenient for a pull di- 
rectly upward is shown in the accom- 
patiyiti? illustration. It consists of 



2 inch pipe stake 
2 inch pipe 



Ground 
Level 



With the cross stakes at each end and 
the two parallel bars as shown the whole 
cannot be drawn from the ground 

stakes or short pieces of pipe driven 
in the ground at an angle, with cross- 
pieces above and below where the 
stakes cross. The rope is secured 
about the two cross-pieces. 

This form of a deadman is quickly 
set, and will stand any pull that will 
not break the stakes or bend the pipes. 
— Walter L. Morrison. 




Removing Dampness and Disin- 
fecting a Cellar 

CELLARS will acquire a musty 
odor after being closed up for 
the winter. To remove dampness as 
well as to disinfect the cellar, sprinkle 
chloride of lime on the floor and close 
up the cellar for a few days. Then 
open the windows and let in the air 
until the chloride-of-lime odor disap- 
pears, and your cellar will be ready for 
storing vegetables. 



toy 
for 
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How to Make a Valve for a 
Small Steam-Engine 

A SMALL valve for use on a 
steam-engine or an engine 
chemical purposes can be easily made 
in the following manner. Secure a 
block of brass % in. square and ^4 in. 
long, and drill a 
hole through its 
center. This 
hole will be 
governed by 
the size of the 
pipe. The hole 
should be 
threaded at 
each end to re- 
ceive the pipe 
ends. Drill 
another hole 
on the surface 
at right angles 
to the first hole, as shown at A. 
Make the diameter of this hole J s in. 
larger than the first hole. Pass a 
valve consisting of a thumb-screw 
threaded to fit the threads cut in the 
last drilled hole through the hole for 
opening and closing the line. — Theo- 
dore P. Gathmann. 




Small steam-valve made 
from a piece of brass 





2. Thp d-ntprw of. tin- .■vlinl.-r 
for tlri.llr. 
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3. "VaNKKK"' ViKie 'With wDiki 
riTriovod from brnch ro drill 




Removable from Base 
for Continuous Work 

You do not remove the work from the 
"Yankee" Vise, but move the vise 
itself — for the various operations, on bench, 
drill-press, milling machine, planer, etc. 

So, you see, the "Yankee" Vise is needed 
in every shop — no matter how many other 
vises a shop has; wanted by every machin- 
ist, tool maker, motor mechanic, or good 
metal worker in any line — because it works 
in ways and places impossible for other 
vises: Multiplying Man's Power !^ 

The "Yankee" Vise is machined square, 
for use on end or either side 
as well as upright; and is 
provided witii a V-grooved 
steel block (as illustrated) 
for holding round and 
irregular shapes. 

As a time- and labor-saver, this vise is in 
a class with "Yankee" Ratchet Breast and 
Hand Drills and "Yankee" Automatic- 
feed Bench and Chain Drills. 

"YANKEE" Vise No. 1993 
with Swivel Base. Price, $7.75 

Body 7H by z',i (wide) by 3". Hardened stcd faced janri; 
open 3 H'- Vik: held to base by sct-scrcw. Carmlirow lever locks 
posllioii. 

No. 993. "Y.'\NKEE" Vise 
witlioiit b.isc. Price. $5.2.5. 

Your dealer can supply you 

Write us for free •YANKEE' 
Tool Book" of drilling, tapping, 
boring, and screw-driving tools. 

North 
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Our Nation's Flags and Their Meaning 



STRICTLY speaking, the word 
"flag" is not used to any great 
extent in the army. The national 
flag belonging to each regiment is 
known as the "national colors," and 
the regimental flag is the "regimental 
standard." The company, troop, and 
battery flags of the engineers, cavalry, 




NrtTlONni. COLORS 

Chaplain's flag and regimental P.ags, 
the latter being the national colors 



and artillery are known as "guidons"; 
and so on down the line. 

A knowledge of the meaning of 
every flag in use in the army will be 
found useful not only to the soldier 
but to the civilian who is, or should 
be, interested in things military. The 
accompanying illustrations will be of 
great assistance in distinguishing vari- 
ous bodies of troops, which will be 
met more frequently as time goes on, 
as well as in distinguishing regimental, 
brigade, and division headquarters. 

Most army posts are entitled to 




is furnished only to posts designated 
from time to time by the War Depart- 
ment, and is hoisted only on holidays 
and important occasions. The post 



1 ST BfflTTnLION 2~-"> BflTTrtLlON 

Company, battery, and troop flags of the 
first and second i.at:aIion, kn jwnasguidons 

three flags — garrison, post, and storm. 
These are what is known as national 
flags, and are made of bunting in the 
sizes indicated. The "garrison flag" 



RED 
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How the colors of the various flags 
in the illustrations are designated 

flag is furnished to all army posts, 
and is always run up in pleasant 
weather. The storm flag is furnished 
for all occupied posts, for use in stormy 
and windy weather. The last named 
flag is also hoisted in all kinds of 
weather over semi-permanent camps 
and national cemeteries. 

The colors of the President are of 
blue silk, and are attached to a single 
jointed staff 10 ft. 3 in. long, including 
the ferrule and gold-plated head. The 
head consists of a globe 2 in. in 
diameter surmounted by an American 




PEtSlDCNTS COLORS 



T 



stCRtTnisy OF vvne 




rtSST 3tC. OF WflE 

The colors and sizes of the flags of the Presi- 
dent, the Secretary of War, and his assistant 

eagle, alert, o% in. high. In each of 
the four corners is a five-pointed star, 
white, with one point upward, the 
points of each star to lie within the 
circumference of an imaginary circle 
of .468 ft. diameter; the centers of the 
circle being .77 ft. from both the long 
and short sides of the colors. The 
coat-of-arms is placed in the center of 
the flag, the letters and stars being 
embroidered in white silk on both sides. 
The colors are trimmed on three sides 
with a knotted fringe of silver and gold 
3 in. wide. The cord is 83-2 ft. long 
with two tassels, and is composed of 
red, white, and blue silk strands. 

The flag of the Secretary of War is of 
scarlet bunting having a five-pointed 
star in each of the four corners, each 



star having one point upward. The 
points of the star lie within an imagin- 
ary circle of 5-in. radius. The cen- 
ters of the stars are 17 in. from the 
short side and 12 in. from the long side 
of the flag. The center of the flag bears 
the official coat-of-arms of the United 
States. 

The chaplain's flag is of blue bunting 
having in the center a white Latin 
cross 18 in. high and of suitable width. 
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POST- FOB PLEn5flNT 
WtnTMtE 



Army posts have three flags — garrison, post, 
and storm. The garrison flag is only g ven 
to certain posts by the Vtai Department 

These flags are used for field service. 

Hospital flags are of three sizes, and 
are used in connection with the na- 
tional flag in time of war. The guidons 
are used to mark the way to field 
hospitals. 

National colors are of silk, ft. 
fly and 4 ft. 4 in. on the staff, which is 
9 ft. long, including the spearhead and 
ferrule. The union is 23/2 ft- ^ong, and 
the stars are embroidered in white 
silk on both sides. The edges are 
trimmed with knotted fringe of yellow 
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The third battalion flags, together with 
the semaphore and wigwag flags 

silk 23^^ in. wide. A cord 83^2 ft- long 
is provided, and this cord is made of 
red, white, and blue silk strands. Na- 
tional colors are practically identical 
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MakeThisYourHome Building Year 



That charming bungalow Home — bordered in flowers — bathed in sun-light — the one you have dreamed of can 
now be yours. It may be a snug and cosy cottage complete with five rooms on one floor, or a more pretentious 
bungalow of charming proportions. These types and many others are found in the Aladdin book — complete home- 
building library of loo designs — ^loo ideal homes. Besides this there is a vital message for you in this most 
remarkable book, that will be sent at your request. 

Saves Lumber and Labor and You 11 Save Money Building Your Home 

Of course, you would like to save money building your new home — would like to build at the lowest price possible. 
But, you cannot expect to save very much money by bargaining or getting different prices. You can only expect 
to save money by saving labor in building your home ana eliminating waste of lumber. Aladdin Readi- 
Cut Houses are cut-to-fit in Aladdin mills by rapid power machines. Old fashioned building waste is reduced from 
i8% to less than 2% — a saving of practically }?i8 on every J5i03 worth of lumber. And you save a third of the 
labor in building your home. This saving of lumber and labor will mean from $200 to $400 or more. The 
Aladdin Book shows you how it is done. Send for this book today. 

Aladdin System Saves Waste Aladdin's Dollar-a-Knot Guarantee 



Thousands of our customers have told us of big savings they made 
building Aladdin Homes. The average saving on our $945 bungalow is 
^264. The Aladdin system saves waste of lumber. All of the material 
is shipped to you cut to fit. Your carpenter can erect your Aladdin 
Home quicker because all of the hand sawing is done in our mills by 
Rapid Power Machines. 



Aladdin Rcadi-Cut houses are the finest produced. The choicest 
stock available is used for the exposed weather parts. Finer materials 
cannot be had than those used in the construction of Aladdin Readi- 
Cut Homes. The .■\laddin Dollar-a-Knot Guarantee is but one 
evidence of the built-in quality which is a part of every .Aladdin 
Readi-Cut Home. 



What You Get With Your Aladdin Home. 




.Aladdin houses are cut-to-fit — no waste of 
lumber or labor. The Aladdin price includes 
all materials cut-to-fit as follows: Lumber, milUvork, Hooring, outside and inside finish, doors, windows, shingles, lath and 
plaster, hardware, locks, nails, paint, varnishes. The material is shipped to you in a sealed box car, complete, ready to erect. 
Safe arrival of the complete material in perfect condition is guaranteed. Send stamps today for a copy of "Aladdin Homes" 

THE ALADDIN COMPANY, 651 Aladdin Ave., Bay City, Mich. 

Canadian Address: Canadian Aladdin Co., Ltd., Toronto, Ontario. 




The Only Variable Spacer — 

The Only Automatic Type 
Stroke — ' 

The Only Machine With In- 
terchangeable Type- 
All Commercial Type Sets — 
All Languages — 

All On ONE 
Machine! 

When you recollect an 
important letter which 
you neglected writing 
at the office, take care 
of it at home on your 

Multiplex Hammond 

"Writing Machine" 

Your own personal Multi- 
plex Hammond is a price- 
less convenience, a worry 
preventer, a time saver, a 
money maker — use it at 
home. 

A New Portable 
Condensed 
Aluminum 
Only 11 Pounds 
Full Capacity 




36S dif erol 

«f lypcs and 
bB|uges. 



J TYPE SPECIMENS: 

V)e\-tvoa-t i<i\i\>^ - tcv-Luote -lettei*. 
Medium Roman-geaeral letters. 
Italic ~ enphaslzlni. _ 
Special Gothic - clean cut' ^ 
Large Gothic - sermons, I ectures. 
Large Roman - sermons, lectures. 
Print-type - nen, attractive. 

No Other Machine Will Do This 



FREE Illustrated Booklet 

Let us send you, free, our in- 
teresting booklet describing the 
unique features of this extraor- 
dinary machine. 

The Hammond Typewriter Co. 

639 East 69th St. New York City 
Wrilt tor tptcial term* to profetMionalm 
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same in color as other national colors. 
The regimental standards are of the 
same dimensions as the national colors, 
but vary as follows: 

Color 
Color of 
of Inscrip- 
Field Fringe Scroll tion 



Engineers scarlet white 

Mounted Engineers scarlet white 

Coast Artillery scarlet 

Infantry blue 

Cavalry yellow yellow 

Field Artillery scarlet yellow 

Signal Corps orange white 



white white 

white white 

yellow yellow red 

red white 

red yellow 

yellow scarlet 



GCNEUflL H05PlTni_ 



The size and colors used for the general 
field hospital and ambulance flags 

for engineers, infantry, and coast artil- 
lery branches, the designation of the 
regiment or battalion to which the 
colors belong being engraved on a 
silver band placed around the staff. 
For field artillery, cavalry and signal 




The inscriptions on the regimental 
standards are as follows: 

U. S. Engineers 

Battalion, U. S. Mounted Engineers 

U. S. Coast Artillery Corps 

U. S. Infantry, 

U. S. Cavalry . 

U. S. Field Artillery 

Battalion Signal Corps. U. S. A. 

Guidons are used to identify troops, 
batteries, etc., from one another, and 
also to help guide troops on the march. 
The guidons for the various arms of 
service are shown in the illustration. 

These guidons are 
made of bunting 
for field service, 
and of silk for 
battles, parades, 
and reviews. 
The infantry 




(AMMUNITION TBfllNS. 
DI5TBIBUTING POINTS 
nt^O DEPOTS 



FIELD flBMV MDIOOUilETLRS 
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TlLCGRiq PH 
ST^qTlON 




iNmNTiey 

DIVI5I0N HOOTS 



CnVrtLCV rtETILLLPY 
DIVISION HD0T5 BRlCrtDE MDOTSl 

INrrtNTBV • RkUC f itLD 

Field army headquarters, infantry; 
cavalry and battery brigade flags 

corps the national colors are mounted 
on a lance 9}^ ft. long. The union 
is 22 in. long, the stars being em- 
broidered, and the fringe being the 




MOTOR TBUCK COMWNV 



Ammunition trains, 
telegraph stations, 
post-offices, and motor- 
truck companies 
have their own flags 



POST orncE, 



does not use guidons, but has "com- 
pany flags." — George M. Petersen 





5ICN(1L CORPS 



f Guidons are used to identify 
troop, battery, etc., from one an- 
other and so aids marching troops 
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To Prevent Unconscious Retard- 
ing of the Automobile Spark 

HAS any Ford driver, who was too 
tall to fit his car, ever noticed 
that, when driving at 20 miles an hour 
rtZro ioufiDRONtsiGNrti. coEPsior more with the spark well down, his 
knee is always pushing the lever up 
again, and so he is continuously though 
unconsciously retarding the spark? 

This difficulty may be overcome by 
bending the lever 3 in. more than the 
original bend. It is astonishing what 
a difference will be found in the avail- 
able space. 

To bend the lever, however, is more 
easily said than done; it is necessary 
to use two large adjustable wrenches. 
One should be slipped over the short 
bend of the lever to hold it in position, 
and the other should be used to do the 
bending. The second wrench should 
be placed at the extreme end of the 
lever, and in some cases it may be 
necessary to slip a piece of gas-pipe 
over the handle to abtain sufficient 
leverage. Get someone to hold the 
first wrench for you while you do the 
bending. — J. S. Chapman. 
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COMPLETE lathe designed for the accurate 
tooling of small worlc. 

This lathe has a 12 -inch bed and an extreme distance 
of 3^^ inches between centers. It swings 5 inches. This 
lathe is provided with a draw-in spindle with a re-inch 
hole clear through. The pulley has four steps for }{ -inch 
round belt. The compound slide rest, boring attachment, 
sawing attachment and milling attachment, shown in the 
four circles below, are intended for use with 
Precision Model Lathe No. 700. With these 
attachments an almost unlimited scopye of 
(Mr P#nch! work can be accurately and quickly accom- . 




plished. This lathe is particularly adapted to small 
precision work such as is usually done in the laboratory. 
Doctors, dentists, jewelers and inventors will find it 
exceedingly useful in their laboratories. 

Into this lathe, just as into all of the 1500 Goodell- 
Pratt tools, is built quality. Nothing in workmanship 
or material is spared which will in any way improve 
Goodell-Pratt tools. The policy of designing each tool 
to fulfil a definite purpose, and the determination to 
make every tool the best of its kind, has resulted in 
mechanics the world over demanding Goodell-Pratt 
Tools. 



GOODELL-PRATT COMPANY, ^^ ^^milA^ Greenfield, Mass. 



Compound 
SUde Rest— I 





Popular Science Monthly 




"The Construction 

of Small 

Alternating Current 
Motors" 



By A. E. Watson, E. E., Professor of 
Electrical Engineering in Broum 
University, Providence, R. I. 

This book contains complete in- 
structions for building small alternat- 
ing current motors in several sizes. 
The designs will be found to be in 
harmony with those of the very best 
manufacturers. 

Important Information 
for Electricians 

Some of the subjects taken up are 
" Characteristic features of alternating 
current motors," "Construction of 
a one-half horse-power, single-phase 
induction motor," "Construction of a 
one-kilowatt, two-phase or three-phase 
alternating current generator or a one 
horse - power synchronous motor," 
"Procedure in testing and using an 
alternating current generator or syn- 
chronous motor," " Construction of a 
one-half horse-power single-phase com- 
pensated series motor." 

Clear, concise directions and careful 
drawings are features of this book. 
79 Pages, 47 Illustrations. 

Price, n-^ 

BOOK DEPARTMENT 

Popular Science Monthly 

225 West 39th Street, 
New York City 



Fastening Binding Posts to Carbon 
Electrodes in Cells 

IN wet cells having carbon electrodes 
it is necessary to have the binding- 
post substantially joined to the car- 
bon, and the corroding action of the 
electrolyte, due to its creeping up 
and through the porous carbon on the 
binding-post where the latter joins the 
carbon, must be avoided. 

To do this is quite difficult, but a 
good method is as follows: Drill a 
hole in the carbon the size of the bind- 
ing-post screw, then enlarge the hole 
at the bottom, making it cone-shaped. 
This hole is then filled with a melted 
alloy consisting of two parts bismuth 
and one part tin, and the binding-post 
is screwed in before it becomes too 
hard. On cooling the metal expands, 
making a tight and substantial joint. 

To prevent capillary attraction and 
creeping of the electrolyte up the car- 
bon, the top of the binding-post in 
place should be dipped or soaked 
thoroughly with paraffin, wax, or in- 
sulating varnish. — Peter J. M. Clute. 



A Portable Tool-Board for 
a Shop or Plant 

IN a large refrigerating plant where 
repairs are likely to be made in any 
room or division at any time, the work- 
men found that it was almost impos- 
sible to select the proper tools necessary 
for each job and take them to it. As 




i 



The tools are hung on the sloping sides 
and the whole is mounted on casters 

there was only one set of tools in the 
plant, they were arranged on an in- 
verted V-board mounted on a base 
having truck casters. 

When a breakdown occurred in any 
part of the plant, it was only necessary 
to push the tool-board to that spot, and 
all tools necessary were at hand. 



Preserving the Luster on the 
Surface of Silverware 

SILVERWARE may be kept bright 
and clean by coating it with a 
solution of collodion diluted in alcohol. 
The articles should be placed in hot 
water, after which they should be 
thoroughly dried before applying the 
coat of collodion. Care should be 
taken to have the coating very thin, 
so that when dry it is almost invisible. 




Electrician's 
Wiring Manual 

BY F. F. SENGSTOCK 

Electrical Inspector Chicago 
Board of Underwriters 

When you're up 
against a stiff job, let 
this book be your 
helper. It will tell 
you exactly what to 
do and how to do it in 
strict accordance with 
the National Electrical 
Code. 

The book that thousands 
of Wiremen, Contractors and 
Electricians have been wait- 
ing for. Not a discussion 
on Code Rules, but straight 
talk from a man who knows 
the game from A to Z and 
gives you the benefit of his 
many years' experience. 

Shows you how to pro- 
ceed so that your work will 
pass the most exacting in- 
spector. Every step ex- 
plained in detail, made clear 
by 415 careful drawings. 

Flexible Leather Binding, 
Pocket Size. 

Price $1.50, postpaid 

Popular Science Monthly 

225 West 39th Street 
New York City 
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XGts Go ! 



TKat Kas always Leen tKe call o£ 
men wKo ride Harley-Davidson 
motorcycles, tKe call of leaders. 
They never la^. In war or in 
peace, the rug.g,^d dependability 
of tKe Harley-Davidson Kas 
drawn toward it riders of tKe trail- 
blazing type. 




93 




THE BIG TWIN EXCELSIOR 

The Motorcycle That Made Good in the Mountain 

Passes of Italy 

With all the motor- 
cycles of the world 
at their disposal 
the Italian army 
experts selected the 
Excelsior as the 
one best adapted 
to the awful re- 
quirements of Alpine service, and it made good. 

TTie enormous power and unfailing reliability of the Big 
X Twin Motor, the unbreakable double trussed front 
fork, extra large roller bearing clutch and nickel steel 
frame that proved the supremacy of the Excelsior on 
the Alpine battle fields are in every Excelsior Twin and 
in no other motorcycle made. 

If you want a motorcycle that will deliver the goods 
under all conditions, you want an Excelsior. 

Write for catalog or see the dealer 

EXCELSIOR MOTOR MANUFACTURING & SUPPLY COMPANY 

Manufacturers of Excelsior and Henderson Motorcycles and Sidecars 



3709 Cortland Street, 



CHICAGO, ILL.INOIS 



3 



TOOL CHESTS 




If it is chests, we can 
supply you. That's our 
business. 
- J Write tor Circular* 

^ J. M. WATERSTON 

^ 81 Woodward Ave. , Detroit, Mich. 



SAVE 25% to 60% 



on nlichtlr us«d 
QRAFLCX-KOD AKS 

■ Mnd Lenses of pver? 'Iciichptioo. Equsi 
S«ve money. Write now for 



Fr— Barnin Book and Cataloc 

ins tiundreilB of momiT-itBvinii tiarBftln" in 

.htly us«d and itvw ranwrftsi am) Buoplies. 

All good* told on 10 days* Fr*« Trial. Monry 
F>ttrk if not natiifli-d. Voti tnlt** no chances 
c|p«[in8r witli us. Vie have been in the photo- 
graphic businpsK tivrr 10 ymrn. WrHv now> 

CENTRAL CAMERA CO. 
D*pt. SI. 124 S. Wabash Av«.. CHICAGO 

A Motorcycle at Small Cost: 

Put a STEFFEY motor on 
your wheel. Made by the old- 
est makers of motor attach- 
ments in the U. S. Most reliable, 
best hilt climbers. Fit any 
wheel. Cash or installments. 
Complete descriptive circulars for stamp. An 
excellent proposition for agents. 
StefTey Mfg. Co., Dep't S., 5025 Brown Street. Phila., Pa. 
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Try one of Ibeso money snvlnff collars 
at our ciptnsf. sr:Ur wanted postal. 
REVERSIBLE COLLAR CO., Dept. A Boston, Mass. 




Raise Belgian Hares 

for us. Wonderful profits easily made 
at home. We furnish stock and pay you 
— $6 a pair and express charges and buy 
all you raise. Also cavies and SQuabs. 

Btautifal iliuMtrmttd catthg and contract I9e 

UNITED FOOD & FUR ASSOCIATION 
329 West 48th St. Desk 4 New York 

ptju Smi Poems NOW iot tree exuiiiuiiM aad iifricc ^^^"T^m 

\Vc reviao pocma, compose music of any r^^*\ 2 
description, secure copyright audem- ^^^<^3 ^^"^^ 
ploy orlKinal methods .'or [ucilita- I MW^"^ * 

tinK i-KEE PI Bi.ICATlON 3 tJ-^P« . * .1 

or outright 8A l.E or sodbr ^,ft!lOJ^ d br in«« 

GUARANTIi.£>^^27y«!*^ Fn» BookUt which tells 

SfttlSfaC-^rfT,! I mD'*^ mr method* snd contain* valu- 
tlODj^-.-JVl "I iX^-^"^ Bbl» information and instractiona. 
^.^^T* I I M Thia ifl your opportunity to l«aro the 

^^^lllli'^^ troth rerardinir tha Sons-irritinff profeBaioii 
^^^IL>'''^ from • t^liabl* and auecaaaful eonc«rn. 
^^^"^KHICIEBBIR'KER STl'IIIOS. 88 flslatrBMr.. H.T.dtT 




1A§SPINS-RINGS 



lj^tcst vp-to-dati: dusigns frec 
C. K. GROUSE CO. 
1^ Brace Ave.. North Atilcboro, Man. 



Mathematics Made 

The ArcsBcope — the Combination TriaDglc with 
a brain — will multiply, dividf , figure peroentAs*.* 
and proportion, solve all problem i in triKonometry 
and geometry, draw H^ mnii'tr.cul ticurofl, plot arcs, 
etc. Superior to any slide rule, simple to operate. 
Alio inoludes A TKANSl'AllEM THIA.SXiLE, 
PROTHACTOR and THRKK Rl'LE.S. Lsed at 
Columbia fnivorBi ty , West Point, U. S. Aeronauttr 
S4-hoolii, Etc. Only KSc postpaid. Order today before 
you forjot. 

Dept. U. L. J. LEISHMAN CO. Oidcn, Ulih. 
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Protecting the Automobile Top 
from Tearing 

AN arrangement designed to pre- 
xV vent the tearing and stretching 
of automobile tops consists of a pair of 
coil springs placed between the top and 
the wid-screen. The jerks and strains 



A compressed coil spring with buckle and 
snap to take the strain from the cloth 

occasioned by driving over ruts and 
rough roads are taken up by these 
springs instead of being transmitted to 
the nails that fasten the top to the 
rear of the machine. All pulling out 
and tearing away of the top is thus 
avoided.— J. S. Chapman. 



Open the Automobile Bonnet 
for Hill -Climbing 

WHEN driven in a mountainous 
country, especially in summer- 
time, the Ford engine has a habit of 
boiling madly. This is, of course, due 
to the amount of low gear work it has 
to do: the slow rate of speed does not 
permit sufficient volume of air to pass 
through the tubes to cool them. 

Taking off the bonnet is an expedient 
frequently resorted to by Ford drivers, 
but it is an awkward item to stow away. 
If left at home, the driver is apt to need 
it to protect the spark plugs and motor 
from splashes when fording a stream 
or when passing through mud-holes. 
It is not always possible to stop and 
cool down every few miles, and a good 
compromise may be effected by opening 
one side of the bonnet only (naturally 
the side from which the wind is blow- 
ing). The open side may be tied back 
securely with a piece of stout string, 
and rattling may be prevented by 
placing a piece pf felt in the fold at tha 
forward end. - 



Running Direct -Current Motors 
on Alternating Current 

THE illustration shows a method 
which will be found useful in 
running D. C. motors on A. C. circuits. 
Disconnect the field winding from the 
armature A and connect the brushes 
of the machine together. Then ar- 
range the field F of the motor in 




Wiring arrangement for running a direct- 
current motor on alternating circuits 

series with a variable resistance R 
and the source of available alternating 
current. The resistance should be low 
for starting, but may be increased when 
the motor is running at full rated speed. 
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•'Defies' Time and the Elements" 

QiASE 

i Motor' I 
Topping 



Re-Top with Drednaut 

Elegant in Appearance 

A Drednaut top will add to the 
beauty of any car — making an 
old car look like a new one. 

Durable and Weatherproof 

Often outlasting the. car itself, 
a top of Drednaut will protect 
you from the severest storms or 
the hottest sun. 

Drednaut's Reputation 

We sold top material long be- 
fore motor-cars were made — 
leaders in manufacturing since 
1847. Drednaut is one of our 
several sterling products. 



Write /or samples and particulars 

L. C. CHASE & CO., BOSTON 

New YoaK Detroit Chicago 
San 1 RANcisco 

Leaders in Manufacturing 
.•iincc 1S47 



A Home-Made Candlestick that 
Will Not Upset 

THE half of an old metal globe or 
a cup-shaped section of light 
metal can be turned into a convenient 
candlestick by denting in four spots 
on the sides as shown and then pour- 




Dent 



Dent 
Plaster Paris 




Copper rivets 



An old metal globe makes this 
attractive base for a candlestick 

ing in enough plaster of Paris to 
form a candle socket of sufficient 
depth. The dents produce projections 
on the inner surface to hold the 
plaster. Before the plaster has set 
press a new candle into the center of 
it and let it remain there until the 
plaster is hard. This forms the 
socket. A more finished effect can be 
produced by riveting sheet metal 
handles on as shown in the illustra- 
tion. — James M. Kane. 



A Switch for an Adjustable 
Condenser Circuit 

THE device described and illus- 
trated herewith is an easily con- 
structed switch for use with an 
adjustable or variable condenser. Its 
construction and details are simple, 
and it is so built that it will not get 
out of order very easily. 

The square base is made of wood, 
and the movable contactor consists of 
a large fiber washer and half of a brass 
washer, as shown, so fitted that there 
will be an even surface. The con- 
tacts, which are connected underneath 




Fiber washer with a semicircular brass disk 
mounted on a wcx>d base for a condenser circuit 

to the condenser terminals, are made 
of brass strips cut and bent into shape, 
to bear on the movable washer. The 
method of connecting the switch to 
the condenser can readily be seen 
here.— Peter J. M. Clute. 



(HASE 
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AnHinitiu for Ssnding Vl^releM 
Message* from Airplanes 

PICTURE yourself speeding aloft 
in a wireless-equipped airplane 
with two ofiicers of the Signal 
Corps to obtain information that will 
ailence an enemy battery. The day is 
dear, but it is difficult to locate the 
guns because ot the camouflage. Sud- 



kuhdnn arikhes 




Oynaim 

Diagram of connections of a Telefunkea 
aiildiBne wiidess as used by the GemuuM 

denly a bomb exposes a suspicious bit 

of landscape. 

"There they are!" cries the observer. 
The others look in the direction in 
which he points. Far below they see 
wliat he has discovered — the well- 
masked muzdes of the guns that have 
caused so much destruction. Even the 
soldiers manning them are momentari- 
ly in sight. 

The observer quickly turns to his 
wireless set and signals headquarters, 
telling just in what direction he has 
calculated the gunners' fire should be 
directed. Almost within the instant 
the hand of the operator leaves the 
transmitting key a veritable hail of 
shells bes^ns to fall about the battery. 
They just fail to reach their mark, 
however, so the observer sends another 
message to headquarters — new direc- 
tions for aiming. Then the fire is 
swung slightly to the left and directed 
squarely on the objective. The wire- 
less has accomplished its mission, and 
the airplane descends to the earth. 

An inspection of the radio apparatus 
in the airplane shows that it is some- 
what light. Mounted on the forward 
part of the flying macliinc is a tapering 
metal case, hardly eleven inches long 
and about six inches in diameter, yet 
this contains an alternating-current 
generator of two-thirds horsepower 
and a direct-current dynamo to exdte 
the alternator. When the airplane 
is in operation the propeller is driven 



around 4,500 times a minute. The 

dynamos on the same shaft whirl 
around with it, and are thus made to 
go around ten times as fast as the 
wheels of an automobile traveling at 
forty miles an hour. 

The alternator does away with an 
interrupter on a spark coil. The 
nq>idly reverang current is led directly 
into the transformer prinoary. The 
current emerging from the secondary 
winding, now stepped up to a very 
high voltage, finds itself first charging 
the plates of the spark gap and then 
overwhelming the air resistance atid 
breaking through in the form of an 
electric spark. The condenser in the 
circuit shunting the gap has in the 
meantime recdved a charge also, and 
the spark has helped to close the cir- 
cuit containing the pancake induc- 
tance, the gap and the condenser. 

Following the rest of the circuit, it is 
observed that the pancake is tapped 
directly onto the antenna and ground. 
The antenna consists of a reel of wire 
back of the observer's seat. This is 
unwound as the airplane takes the 
air and the antenna fai levered about 
135 feet. A metal bobbin on the end 
of it keeps this wire from fluttering 
as it is swept almost horizontally in a 
long graceful curve by the wind. The 
"ground," on the other hand, is merely 
the wire stays between the planes 
and inside of the canvas covering of 
the wings. 

The controls by which tiie operator 
tunes . his set are on top of the instru- 
ment case mounted at the front of his 
compartment. With the first control 
he is able to change the power from 
the alternator from low to high as he 
gets farther and farther away from 
his lines. When the switch is thrown 
to high, the spark-gap length is in- 
creased automatically, so that he may 
be sure, that the spark will work as 
efficiently as before. Throwing the 
next control simply adds or subtracts 
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wavelengths of that station. Every 

time he does this he varies the induc- 
tance in the antenna circuit slightly 
until the ammeter in the same circuit 
shows that the greatest amount of 
power is being radiated. 

This, then, is what you would have 
to be familiar with if you were an 
officer of the Signal Corps detailed to 
airplane observation work. But then, 
you may say, you have not been told 
how the receiving is accomplished. 
The answer to this is that it is not the 
usual practice. It can be done, but 
the added incumbrance to the aviator 
and the necessity for increasing the 
complexity of the system to overcome 
the noise from the engine and the 
rush of the air are advanced as argu- 
ments against it. The observer is 
given his orders before ascending. 
These he must fulfill to the letter; 
furthermore, he is e.xpected to use 
initiative in the "tight places"- 
when, for instance, he is menaced by 
anti-aircraft gims Or enemy wireless 
men "Jam" his messages. — lLoyd Kuh. 



Wtemotor, 



,,D.C. dynotno 
' ttC.commuWor 




Propelltr / 

Air cooing.-''' 
sifsiem 



Air cooltng 
system 



This type of gener a tor has two dyna- 
mos mounted on the same shaft 



some of the pancake's inductance so 
that any of the three wavelengths of 
1.50, 200 or 250 meters may be quickly 
obtained. By this means, should the 
airman wish to report a maneuver he 
has discovered to a station, other than 
his own, he changes to the different 

M 



Premonition Trick — ^Which Was 
the Last Coin Counted? 

ARRANGE 19 coins in the form of 
. the letter P. Tell your friends 
that while you are 
outof theroomthey 
are to think of any w # # 0 
numb«r and count ^ 0 
it out on the cdns. 

You will return • *'*W 
when they are ^ ^ 
ready, and tell e.x- 
actly what coin was 
last counted. 

Of course, they 
must begin count- ^ 
ing at X, and fol- ^ 
lowing the upright ^ 
in the letter to Z, ^ 
out toward V, then Wf^^ 
back down to Y, The letter P is form*, 
where the count ed with the coias 
goes out toward AI. 

Suppose the number should be 12. 
Begin at X, and count 12 coins, which 
takes the count to V. Now start 
back and count 12, which brings the 
count to Jif. Take any number you 
demre, and do the same, and you will 
find that the count always comes at M. 

The location of M will always be 
easily found, because there are as 
many coins between 1' and M as 
there are between Y and X. Of 
course, it is necessary to change the 
number occasionally between X and 
y, so that M will not come in the same 
place every time. 

Even if the number chosen is above 
19, the trick will work, and the back 
count will come at M for the last coin. 
It makes a very puzzling trick for those 
who do not know how it works. Tell 
your audience that the coins must be 
arranged in the shape of the letter P 
because you tell which is the last emu 
by the instinct of premonition. — ^F. E. 
BBnaiBB. 



6,003 Burlington s in 
the U. S. Navy — 

6,003 Burlingtons have been sold to the men aboard the U. S. battleships. 

Practically every vessel in the U. S. Navy has many Burlington watches aboard. Some have over 100 
Burlingtons. The victory of the Burlington among the men in the U. S. Navy is testimony to Burlington superiority. 

A watch has to be made of sturdy stuff in order to "make good' * On a man-of-war. The constant 
vibration, the extreme heat in the boiler rooms, the cold salt air and the change of climate from the Arctic to tlie 
Tropical are the most severe tests on a watch. If a watch will stand up and give active service aboard a man-of-war, 
it will stand up anywhere. 
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Jewel 

Turlington ^9 




A Month 



And yet you may get a 21-jewel Burlington for only 32.50 a month. Truly it is the master 
watch. 21 ruby and sapphire jewels, adjusted to the second, temperature, isochronism and positions. Fitted at 
the factory in a gold strata case, warranted for 25 years. All the newest cases are yours to choose from. You 
pay only the rock- bottom- direct -price — positively the exact piicc tliat the wholesale dealer would have to pay. 

y , J~\ ' , f You don't pay a cent to anybody until you see the watch. We 
If' ri 1 'y i*/ ' s'''P 'lis watch to you on approval. Vou are the sole judge. No 
*^ I >J » • obligation to buy merely because you get the watch on approval. 



Write for Booklet! 

Put your name and address in the coupon or on a letter 
or post card now and get your Burlington Watch book free 
and prepaid. You will know a lot more about watch buy- 
ing when you read it. Too, you will see handsome illus- 
trations in full color of all the newest cases from which 
you have to choose. The booklet is free. Merely send 
your name and address on the coupon. 

Burlington Watch Company, 

19th Street and Marshall Blvd.. Dept 1201 XhieaKo, Illinois 
Canadian Office : 355 Portase Ave., Winnipeg. Man. 



Burlington Watch Co., Dept. 1201, 

19th Street & Marshall Blvd., Chicago, III. 

Please send me (without obligations and prepaid) your 
free book on watches with full explanation of your cash or 
%1. 50 a month offer on the Burlington Watch. 



'Kami- 



Aildrm.. 
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WHY DON'T YOU GET AN 
AUTO-WHEEL? 

"PELLOWS who know will tell you 
^ that the Auto- Wheel Coaster and 
the Auto-Wheel Convertible Roadster 
are the best wagons ever built for speed and 
BtreoRth. Wheels have roller bearings, steel 
axles and tires, and the spokes are oval, like 
an auto. ^ - 

5cnJ For Free Felt Pennant 
Write us names of three coaster wason deal- 
ers ^and we'll, send you a beautiful Felt Pen- 
nant FREE. We will also tell you how to 
organize a Coaster Club. It's great fun. Each 
member receives a cap and the captain a 
special cap. Write today. 

BUFFALO SLED COMPANY 

157 Schenck Street - N, Tonawanda, N. Y. 
(In Canada: Preston, Ont,) 





BENJAMIN 

Speaking off air 

rifles, why not I)iiy 
the best and safest? 

Only real pump gun ever 
invented. Unlike all 
others, it never loses 
shooting force. 

Man and boy's gun for 
tarset practice and small 
game hunting. 
Thit, perforated inch 
&/ocA of wood mhowa 
the variouM degrees of 
ehooting force. ThtM it 
a feat no other air tiHe 
can duplicate. 

Price $3.75 

Postpaid in U. S. 

Descrtpftte folder on request. 
Ask vo.vr dealer for 
demons! rat ton. 

BENJAMIN AIR RIFLE & MFG. CO. 

607 N. Broadway, ST. LOUIS, MO. 




Save 
Money! 

, BIfCf IV.utr now; direct 

from factory nt wt>ole:<tl<) price. liiB value 
-no niiddlcmenS profit. si«n»ation of tbo 
bicrcle worldl 

18 Exclusive Features 

20 atyltfa. Aiiy modcr »hlpi>od on approval 
atourrlak »H PAV ^Ht^I01IT. EfirpTt 
ori»oditback. Mo,(*,,„p„,; Small S.. 
poaltoDaccaotanro. thcnll a wpck. Write. 
- Haverf ord Cycle Co. 

^^^^T"^^^^ <Eau::2yrs 



Beautiful 

New WW Catalog ■c"oio 



t>pt. G4« I 



Play while 




you Pay 



ANY violin f n our new catalog will b« aent toq cn 
trial. After yoa have played it a foil week you 
may cither rotum it, or pay tne low direet price in 
Gmall monthly payments. Trial costs yon nothing. 

rsors 

t7n«au«l*d collection of old mKBtera and flno mod«ra violins. 



Write for New Catalog fS^^S^^T^t'Ii 

hava of fiiia viollna at all pricaa. Catatog fro., no obllsmlioft. 
8«od yoor nam. and Mldreaa today. 

The RudolpK Wnrlitzer Co.. Drpt. 0201 
8. Wsbsili Are.. Chicn». M.— E. 4tli St.. CintinnsU. 0. 



■ . • Popular Science Monthly 

Electrical Devices and How They Work 

XIII. — How the resistance encountered 
in the conductor generates heat 

By Peter J. M. Clute, B. C. 



WHEN a current of electricity 
passes througji a conductor, it 
encounters a certain amount 
of resistance. In overcoming this re- 
sistance heat is generated. Along with 
this production of heat there is also 
frequently light or motion. The heat 
developed is proportional to the square 
of the current, directly proportional to 
the resistance and directly in propor- 
tion to the time. Thus, if the current 
is doubled there will be four times as 
much heat developed as was pre- 
viously generated; 



consequence, in rheostats and in elec- 
tric-heating apparatus, where a high- 
current density or an intense heat is 
desirable, the w-ire is embedded in 
cement, enamel, or other substance, 
which not only insulates the conduc- 
tors, but also excludes the air from 
around them. The incandescent lamp 
affords an example of the advantage of 
excluding air from a highly heated 
conductor. If even a very small 
amount of air remains in the bulb the 
life of the lamp will be much shortened; 

if a filament should 



Crucible of refroctori). 
Materiol holding chorgi.'^N^ 



and,'if the current 
remains the same 
and the resistance 
is doubled, there 
will be twice as 
much heat as be- 
fore. 

When electricity 
flows through a 
conductor the 
work in joules is 
equal to I^-Rt, 
where I repre- 
sents amperes, R 
ohms, and t 
seconds. All this work is converted 
into heat energy, which raises the tem- 
perature on the conductor and its 
surroundings. 

Transmuting the Current 

In the generation and transmission 
of electrical energy this production of 
heat is very undesirable, and is avoided 
as much as possible by using conduc- 
tors of low resistance or by transmitting 
the energy at high pressure and cor- 
respondingly low current. Ordinarily 
the transmission work, the size of the 
conductors to be used, is determined 
by the allowable pressure drop rather 
than by the heating effect of the elec- 
tric current; but it is sometimes neces- 
sary to consider also this heating effect. 

The fusing effect of a current de- 
pends on the readiness with which heat 
can escape from the wire. If a very 
short wire is clamped between termin- 
als, heat will escape to the wire; if a 
fuse is installed where air circulates 
freely, the air currents will carry away 
the heat. For these reasons, fuses 
must be of sufficient length so that the 
heat imparted to the terminals cannot 
appreciably change the melting-point; 
they must also be installed where air 
currents cannot affect them. Fuses, 
therefore, are usually 1 in. or more 
long, and are inclosed. 

Difficulty of Good Imuldion 

In the absence of air, a conductor 
will carry a much larger current with- 
out fusing than if air is present. As a 
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Figure 1 — 

A simple form of an electric furnace consists 
of a crucible with a fire brick housing 



be exposed to the 
air it would im- 
mediately be con- 
sumed. 

The resistance 
wire in rheostats 
and electric-heat- 
ing devices, if prop- 
erly protected 
from air, may be 
operated at red 
heat without mate- 
rial injury; but 
this is seldom 
done, because it is 
difficult to maintain good insulation at 
such high temperatures, and, any way, 
such intense heat in these appliances is 
seldom necessary. 

In every kind of work that electrical 
energy is called upon to perform, re- 
sistance, and consequent waste by 
heating, must always be reckoned with; 
and in every kind of work, except 
electric heating, it must be reckoned as 
a loss. Electric heat is the one kind of 
work that electricity does in which re- 
sistance is a good thing — indeed, the 
essential thing. 

Uses for Electric Heat 

In the electric light — arc, incandes- 
cent, or any other kind — it will be 
noted that the light comes from solid or 
gaseous conductors that are raised to a 
white heat by passing a current through 
them. In order to get the light from 
such electric lamps, a good deal of 
heat energy is generated along with it — 
in fact, most of the electrical energy is 
transformed into heat and only a little 
into light. In making electric heating 
apparatus, however, it is not light, but 
all heat, that is desirable; and the 
effect of electrical friction, which is 
such a waste and loss in all other 
electrical devices, is here the very es- 
sential thing. Thus, as far as efficiency 
is concerned, electric heating devices 
are superior to any other kind of 
electrical apparatus. 

Electric heat is now employed for the 
following principal uses: (1) to operate 
electric furnaces in the art of electro- 
metallurgy; (2) in electric welding ; (3) 
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in the electrolytic forge, or tempering 
bath; (4) for air-heating devices; (5) for 
water-heating devices; (6) heating ap- 
pliances for domestic use; and for 
numerous other miscellaneous appli- 
ances. 

A great variety of electro-metallur- 
gical processes can be accomplished by 
the use of the electric furnace. The 
electric furnace has the advantage of 
producing a very high temperature 
and of being under easy control. Since 
the carbon serves merely as the re- 
ducing agent, and not at the same time 
as fuel, its quantity can be regulated to 
meet the requirements of whatever 
chemical reaction it is desired to secure. 

When the current is made to flow 
across an air gap between two carbon 
electrodes, an electric arc is produced. 
The temperature of the arc is the high- 
est obtainable, being in the neighbor- 
hood of (3500° C); and in the electric 
furnace, in which the arc is confined in 
an inclosed space, any known sub- 
stance can be melted or vaporized. 
Carbon is nearly always used for the 
electrodes, as it will best withstand the 
heat. 

A Simple Electric Furnace 

A simple form of an electric furnace 
is shown in Fig. 1. It consists of a cru- 
cible of refractory material surrounded 
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Figure. 2 

A diagrammatic view of the Thompson proc- 
ess, the one most commonly used for welding 

by fire-brick, and is covered with a 
fire-clay slab. Carbon rods enter from 
each side and form the electrodes, the 
arc being started by sliding one carbon 
in until it touches the other and then 
withdrawing it. 

The great usefulness of the electric 
furnace is due to the ease with which 
its temperature can be regulated, also 
to the intense heat obtainable. There 
are three general types: the reflecting 
arc furnace, in which the heat is re- 
flected upon the charge by a reflecting 
surface; the direct heating arc furnace, 
in which the materials treated sur- 
round the arc that imparts heat di- 
rectly to the charge; and the incandes- 
cent furnace, in which either the charge 
or the furnace wall forms a part of the 
circuit, and by the resistance offered to 
the passage of the current produces the 
heat effects required. The direct heat- 
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A dollar today buys less than it did a year ago. You 
MUSTearnmore money oryou're going backwards. 

Equip yourself now with knowledge that places you in 
the $2500 to $5000 a year class ! The machine shop and 
the automobile fields hold limitless ^opportunities for 
men who KNOW. Boost your pay through reading 
one or both of these wonderful libraries. 

New Shop Books or 
Auto Sooks Shipped 




Modern Shop Practice 

Six splendid volumes bound in flexible American 
Morocco, (Told stamiwd, 23110 pa^cs, sirt) 5 1-2 x 
8 3-4, 2500 illustrations, photORraph?, drnwinErs, 
diafrrams, tabh's—evcrythuiir to mako it easy for 
vou to lt!arn. i*rcparcii fey 27 Mechanical Knifineers, 
Dcsipncra, and epccialists in shop mi-lhmia and 
mana^rfmcnt. Dest^ribcs simply, pmctically and 
clearly, the simplest operations of machinist, tool 
maker, desinner, pnttem-maker, foundry man, as 
well aB the newer and complicated details of me- 
chanical doveloproent—speed lathes, planers, mul- 
tiple drillers, prmdcrs, millinpr machinea, stamping 
machines, die presst-ti-and the ji^rs, tools and dies 
which KO with them. Ti-lls all about machin*? simp 
work, gear cutting, mctallurg-y, welding, die mak- 
ing, metal stamping, tool making, tool design, 
foundry work, malleable practice, forging, heat 
treatmont, pattern making, mochanicnl drawing, 
machine drawing and design, automobile shop 
work. 

AH written for home etudy. So simple and prac- 
tioiU that any one can understand. Special price, 
ilS.SO on t<'rm3 of S2 a month. Send coujwn for 
free examination. 



Automobile Engineering 

Five wonderful volumes covcrinjr construction, 
care and repair of pleasure cars, motor trurku, ana 
motorcycles. Brimmfng over with infonnafion on 
lighting systems, garage design and equipment, 
welding and other repair metho<i3. Contains every- 
thing that a m*?chanic, engin«r, motorcyclist, 
owner or prospective owner of a motor car ought 
to know. Written in simple languajfo that any 
one can understand. Tastefully bound m \mericnn 
Morocco, flexible covers, goldstampod. 2'100 pages, 
size 51-2 x 8 3-4, 2000 illustrations, tables and ex- 
planatory diagrams. A libniry that equips you f!>r 
the biggest paying poftitiona in the automobile 
field. You study at humc in yoTir spare time with- 
out interfering with your present work. 

Tells all about explosion motors, welding, motor 
construction and repair, carburetors and ©ettings, 
valves, cooling, lubrication, clutch, trsrsmission, 
steering, frames, tires, vulcanizing, ignition, start- 
ing-lighting systems, wiring, diagrams, commer- 
cial ga?^ge design and equipment, electrics, storage 
batteries, motorryclci. commiTcial trucks. Every- 
thing new and right up-to-dato. Special price 
{17.80 on terms of $2 a month. Send coupon for 
free examination. 
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WITH EACH SET WE GIVE A YEAR'S CONSULTING MEMBERSHIP IN THE AMERICAN TECHNICAL 

SOCIETY. Regular Price $12. Send no money now. Sec the books without sending us a penny In 
advanct. Don't miss these thousands upon thousands of salary boosting facts. Mail coupon NOW. 

AMERICAN TECHNICAL SOCIETY. Dept.SP1201, Chicago, U. S. A. 
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400 New Ideas 

for Motor Car and 
Truck Owners 

This is your chance to get the greatest book ever 
published for owners and users of motor cars and 
motor trucks. It pictures and describes all the 
new accessories and all the new devices for sav- 
ing fuel, tires and engines. It gives many prac- 
tical new ideas for remodelling bodies, converting 
old chassis, making economical repairs. 

Over four hundred new ideas are described 
and there are over four hundred photographs 
and other illustrations. The book is edited by 
the best known automobile authorities, and is re- 
liable and practical. Tractors, trucks and trailers, 
business cars and pleasure cars, all are included 
in the rich contents of this volume. 

The 1919 

Motor Annual 

of Popular Science Monthly 

will be published about January 20th. Only a limited 
edition will be printed and you should order your copy 
right away to make sure of getting it. Use the blank be- 
low. The price is very low for so big and valuable a book. 

Here are a few of the automobile parts and accessories 
for which new inventions or new ideas are given in the 
Motor Annual: — Windshields, magnetos, chains, lamps, 
inner tubes, mud hooks, jacks, truck bumpers, safety locks, 
heating devices, clutches, brake bands, water pumps, tire 
pumps, gasoline pumps, mufflers, grease guns, spark plugs, radiator 
fans, shock absorbers, pistons, automatic door openers, cold weather 
devices. Dozens of articles give specific directions for getting in- 
creased efficiency from engines, head lights, oil, gasoline. Many 
ideas for economical home repairing are included. 

Price — 35 cents, postpaid. 

Cut the coupon and cut your motor costs 

Popular Science Monthly, 225 W. 39th Street, New York, N. Y. 

Please save me a copy 

of the 1919 Motor Annual of Popular Science Monthly. I 
enclose 35 cents — Send, postpaid when issued, about January 
20th. 
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ing and the incandescent furnace are 
the types most frequently used. 

In the ordinary process of welding 
materials the parts to be united — say 
two bars of iron — are heated in the 
forge and then hammered together. 
Electric welding works much more 
quickly, and the joint is as neat. 
Moreover, it can weld certain met- 
als that cannot be welded by the old 
method, and it can weld together two 
different metals. 

The Welding Process 

The process consists in simply press- 
ing together the ends of the pieces 
to be welded and passing a very strong 
current through the point of contact. 
An alternating current is generally 
used, because a heavy current at low 
voltage is more easily secured by 
using an alternating current trans- 
former of special design rather than 
by employing a direct-current dynamo. 
The heavy current finds a resistance 
to its flow in passing from one bar to 
the other where the bars touch, and 
generates an intense hfeat at that 
point. The metal becomes white hot 
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Figure.'J 

A cross-section of an electrolytic forge, 
showing the electrode in the water bath 

in an instant, and it is only necessary 
to force them together to make a true 
welded joint. A special machine, 
called an electric welder, is used. It 
has heavy copper clamps to grip the 
pieces to be welded, and an arrange- 
ment of levers to press them together 
at the proper moment. The Thomp- 
son process, which is more generally 
used than any other, is illustrated in 
Fig. 2. 

Only a very low voltage is needed 
in the secondary circuit, but a current 
as high as 60,000 amperes to the square 
inch may be necessary in welding some 
metals, as, for example, two copper 
pieces. A low frequency— 50 cycles 
or even less — is preferred, especially 
for heavy work where the current 
density is very great. 

The time required for making a weld 
varies inversely with the amount of 
power supplied; that is, the greater 
the power the shorter the time of the 
weld, and rice versa. Metals that are 
deteriorated by being heated, such as 
brass, copper, and tool steel, must be 
welded rapidly. The pressure must 
be great enough to crowd out from the 
weld all metal harmed by the heat. 
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Play Any Instrument a Week 

on Free Trial! 

YOU may take your choice of any of the instruments in our big, new catalog and we 
will send it to you for a week's free trial. We want you to compare it with other instruments— 
and to put it to any test. We want you to use it just as if it were your own. Then, if you wish, 
you may return it at our expense. No charge is made for playing the instrument a week on trial. 

WURUTZER 

SOO YCAItS <^ otr INSTRUMPNT MAKING ^ 



Cnnilt>nit>n1- Mnnfhl-v Pn-vmt>nfQ decide to buy— you may pay 

K^onvemeni irioniniy raymcnis rock bottom price in small 

installments, if you wish. $4.00 a month will buy a splendid triple silver-plated comet. You 
will find over 2,000 instruments in our catalog. Every one is backed by our guarantee. 
Every one is offered to you on the same liberal plan. The name of Wurlitzer 
has been stamped on the finest musical instruments for 200 years. Wurlitzer 
has supplied the United States Government with trumpets for 55 years. 

We are specially prepared to atMtst in the formation of bands or orchettras. 




Send the Coupon 

Send your name and address on the coupon (or in a letter or post card) and 

get our new catalog. It takes 160 pages to show you the instruments from which you may 
choose. The catalog is sent free, and without obligation to you. Merely state what 
instrument interests you— and send your name. Don't delay— do it today, RIGHT NOW. 
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Herman 
Style 69 

Fine Gun Metal 
V. S. Army Last 

I'OT Civilians 



WAR has taught business 
men and industrial men 
the priceless lesson of U. S. 
Army shoes for comfort and 
foot-health. 

Herman Shoes go several 
degrees further by embodying 
all the anatomic features 
of the Army last, and, in 
addition, supplying the fine 
appearance and service features 
legitimately demanded by 
civilians. 

Herman Shoes give men in 
all branches of active life the 
perfect opportunity to enjoy 
the full, normal efficiency of 
their feet and to indulge their 
individual desires for fine 
leathers and lOO per-cent 
wear. 

Sold in 8.000 retail stores. If you 
are not near one, we will fit you 
correctly and quickly through our 
MAIL ORDER DEPTat Boston 

JOS. M. HERMAN SHOE CO. 
802 Albany Building 
BOSTON, MASS. 
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An electrolytic forge, or tempering 
bath, consists of a vessel lined with metal 
containing water or a suitable solution. 
The solution is made the positive 
electrode of a direct-current generator, 
while a piece of metal to be heated 
and tempered is made the negative 
electrode. This device is illustrated 
in Fig. 3. The liquid is contained in a 
vessel that has a metal lining to which 
the positive side of the circuit is con- 
nected. The piece of metal to be 
heated rests on a contact-bar, to which 
the negative side of the circuit is con- 
nected and extends to the liquid. 

The simple action of the tempering 
bath is as follows: When the metal 
to be heated and tempered is plunged 
into the liquid and adjusted to the rod, 
a current begins to flow through the 
liquid to the rod, and a layer of hydro- 
gen gas immediately forms around the 
submerged portion. This layer of gas 
introduces so much resistance be- 
tween the liquid and the metal that 
intense heat is thereby developed at the 
surface of the 
metal. By adjust- 
ing the current 
strength and the 
time the current 
is allowed to flow, 
any required de- 
gree of heat can be 
obtained, even to 
melting the metal. 
Suitable insulating shields placed over 
portions of the metal prevent the 
development of h£at on surfaces that 
are not to be tempered. The heating is 
under such perfect control that the 
tempering may be carried to any desired 
depth from the surface of the metal. 

Electric Heating Systems 

General heating by electricity can 
be carried out by three different sys- 
tems: by radiation, in the way that 
the sun warms the earth; by convec- 
tion, by which is understood the direct 
heating of air by contact with a heated 
surface; and by conduction, which is 
the effect produced upon solid objects 
that are in contact with others at a 
higher temperature, the heat traveling 
along the material and warming it. 
The last named system is made use of 
only to a small extent, but a certain 
amount of conducted heat is given off 
from any solid body that touches 
another solid body at a lower tempera- 
ture, and every heating appliance gives 
out a greater or less proportion of its 
energy in the form of conducted heat. 

In all electric heaters the heat is 
developed by the material contained 
in the appliance passing through some 
form of resistance. They may be 
broadly classified as follows: first, 
luminous heaters, or radiators, second, 
non-luminous heaters, or con vectors; 
third, red glow heaters. 

In the luminous type of heaters the 
heat is obtained from two or more long 
cylindrical carbon filament lamps, 
especially designed for the production 
of heat rather than light. These 

1M 




Figure 4 

Non-inductive effects are produced by 
making the current flow in a zigzag path 
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lamps are mounted in a metal case 
opened at the front with a polished 
metal reflector in the back. Heat is 
imparted to the containing bulbs of 
the lamps, and thence by radiation to 
the surrounding air. 

How Heat Is Obtained 

In the non-luminous type, heat iS. 
obtained by the passage of current 
through bare wire or metal strips of 
high resistance, wound on tubes or 
frames of porcelain or other highly re- ; 
fractory substance, each tube or frame 
forming a heating element. Several 
heating elements are contained in a 
metal case from which they are in- 
sulated, and they are coupled together 
by short wires so as to form continuous 
lengths of high-resistance material be- 
tween the two terminals of the heater. 

In the red glow heaters the heating 
element is formed of a thin high-resist- 
ance wire spiral contained in a quartz 
tube. Several of these glowers are 
fixed in a frame, 
and the frame is 
mounted in the 
open front of the 
metal containing 
case. Quartz is 
as transparent to 
heat as to light, 
hence the bright 
red glow of the 



spiral wire inside the tube is not only 
visible, but the heat from it passes out 
to the surrounding air. A large surface 
of red-hot quartz is thus obtained, 
giving an efficient radiator of cheerful 
appearance. 

All electric heating devices may be 
classified into lighting circuit and heat- 
ing circuit devices. The lighting cir- 
cuit devices are those that take about 
5000 watts or less and may be con- 
nected to the ordinary branch circuits 
without any special wiring. The heat- 
ing circuit devices require special cir- 
cuits, as ordinary branch lighting 
circuits are not of sufficient capacity. 
In such devices the heating circuits are 
arranged as closely as possible to the 
surfaces to be heated, so as to make the 
efficiency of conversion from electricity 
into useful heat as high as possible. 
Generally, each manufacturing com- 
pany has adopted a distinctive method 
of making and insulating the resistances. 

All heating resistances for use with 
alternating current should be non- 
inductive, as the production of heat 
depends only on the square of the cur- 
rent and the ohmic resistance; induct- 
ance would cause voltage losses that 
would result in no additional heat. 
Non-inductive effects are produced by 
making the current follow a zigzag 
path, as suggested in Fig. 4; or, if the 
resistance is in the form of a helix, by 
making the winding such that the cur- 
rent must travel an equal number of 
times each way around the helix. 

The applications of electric heat are 
very numerous. It is important to 
remember that the "same kind of elec- 
tricity" is used alike for lighting and 



StopSnuffling 

Snceziiis, hawkin«. spitting and 
cougbing. Why do you liove 
catarrh anyway? You were uot 
born with caturrh — you contracted 
it. Tbia offenaive, unwholesome. 
disa<reeab)o complaint fastened 
itaeU upon you and grew. Na- 
ture in tO'inB to prevent more 
eerious coMeaucuccs due to the 
congiwlion in your body, finda an 
outlet for the accumulated waflte, 
by waj- oi catarrh. Vou cannot get 
rid oi it the way you are going — 
Bprays, lotiona. anufling powdt-rs. 
drugs and medicines won't stop it. 
You know caUrrh leadu to othiT 
troubles — serious ones — thr»«at, 
lungs stoumch. intestines — all be- 
come aflcctwl. You can never en- 
joy good health if you l>avo catarrh; 
you won't be oBicient in anyihing 
as lonn as you have catarrh, and it 
detracts from your ptrsonality to 
l>c hawking und snuQIug around 
others. - , 

Build Yourself Up 

Bo Clcan-WhoIosonie-nealthy 
—Virile, (io at it the riiiht way- 
Nature's way; no druKS. no medi- 
c'lnoo, and you banish catarrh from 
vnur aystcni. Lei me ahnw you how 
i>y my method of health building, 
body devoloiung, called 

STRONGFORTISM 

Ita practice never foils — it l>iiil*i* 
new tiiwuc, itivcs brawn ami niujM-le, 
it iiiviRorates heart action .BtrenRlli- 
eiiB kidneyn. and makefl the l»owelji 
move bytheirown natural strcncth. 
it niakM every organ iu your lm.ly tmlsale to health. X-lnder 
thia kind of inOuoneo. catorrh quit, for nood. no will coimiipa- 
tion, indineslion. nervou.i.iMW. pnlpivojlon rupture, rheun.n- 
tism. weak heart, poor memorj-. phymcal w-eakneaB. vii» 
loaaes. «hort wind. iMid all wirta and kinds of ailments and 
disurdeni. 

If you arc loo stout or loo thin, flat cheated, or round 
shouldercl— SIroniforlisni will alter il. It will make you 
irow in vieor and virUity— and nervous eneixy—n will 
reatore your vitality and keep your forces vital. N o matter 
wliat your eondition la now. or what habits you coiitracti-jl 
or indulio.1 in— I will show that you can renew yourself. 
You want, to b« strone. healthy— a vinlo nian—you want 
to bo all that a man ouaht to be and I can and will show you 
how to ranko yoursoU the man that is dii.ir«l<le from every 
standpoint. 

Toll me your ailment and send three stampa toeover 
mailiiii! expenses and I will send you my hook l^mo- 
tion and Cons.r»allon of H«lth, Str.nslh and Menial 
Energy," written lor your interest and wellnre. 

LIONEL STRONGFORT 

Physical and Health Specialist 
732 Park Bldg. Newark, N. J. 
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Build ^nd Fly ModelJ 

War Aeropldites! 



Build n M.iOe! Aeroplfuic that wilt flj 
like a real <>n<-. wT(h IDfcAL Sciile 
Drawiniin and ItmhlinH and Flyinr 
ln!itruction» you can vuxWy build 
exact 3tt. duplicates of W'ar-fiirni>ii)> 
Aeroidnnea. Srnd »i>w for DrawinuH 
and 1 nftructlop.B for the one you want 
to build. 



Curtlss Milrtary Tractor. Ble- 
riot Monoplane, Nieuport 
Monoplsn?, Taube Mono- 
ptanc. Curtlss FlyingBoat, 
Wright BIplano. Cecil Peoll Racer. 
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Catalogue of IDEAL Model Aeroplanes 
and Supplies, 5c. Non« Fre«. 
IDEAL AEROPLANE & SUPPLY CO.. 80*86 West Broadway, N. V. 
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ui.-.*..,^., Kxpliiin-i wond. rful tifW 
viijlin'cfl'nstmction with car\'ed and Kradii-itod 
Top and It.icJt and Stra'iivanitfi Arching. Also 
FREE tjciitisfton "Kow torrecUcc. 

Make $1800 to $5000 a Yoai* 

l:.\-<i!n.' u to;ic! cr. Si.Ifndid cipportuniUea for M 
I in u-ii ( i.ji'.Lr ti 1 r j; ir h.cr BCT In rvcry h'^ 
i risi.d* :i' d fl^L-. t iv.ilra-tfun and fialo of Gil' 
bo BU&INESS ON OUR CAPITAL- P«M:pm. 
iiKcnt. \Vp hr\i> fell. Trrrilory ptotwU'd. ^l-'ck 
furaishfd. Wa p«y the advertlataL , You make tha 
profit. Voo I -ly fi.r i;'*r>d-< whrii s-ld; rcturnRivoda 
rot Kolfl. Try our "SHU Hiiiit." .FREE to tlios.-, In- 
t«-re^tcd, our new Sl.O*) book "The OrrtnUaUon. 
DIrsctlon and Matnt^'nanco of the Mand«>lin Orcfie»tra^''>'y Am-rj- 
ia'B most succ.-fl8ful dlrcctoi . Wm Flace, Jr. rREC CaUiIoK. 
Trcati'4<'."H.iw tr. Practice, rwfcbolo^rtcally F-Tplaincd. Wrilcii-_ ». 



Telegraph Pictures 

BY ELECTRICITV 

A complete set of two macbines of 
this marvelous equipment for only 
$19.50. Instructive, mystifyinKand 
usc'ul. This picture of PrpsUieiit \. II- 
Bon w^a teluKrapI'ttl by t lieae mjvchlues. 
Picture t»ilegr iphlnd U the coming 
silence. Write todity. 
L J. LEISHMAN CO., DepL H. Otdn. Uub 




NO CARBON-MORE POWER-LESS FUEL 



OILSEAUNC 
PISTON RINGS 




Glrefl remits no otber Hds 
n%TtiHD\UF, dy iwimf Every set KTMirmtit«,.d. 

afipM ROc. If y«or johlM-r 
can't tavpyr yno oHey fllr*rt. P.r<-;1 P*«' I" T"'^!' '"' 
ISSuJt 8/^ AUTOMOBILI ACCEMORIES GO. 



for heating, although different prices 
may be charged for the two services. 
The reason for a distinction in prices 
is based on economic considerations 
too complicated for discussion, the 
general idea being that, as a rule, when 
the demand for artificial light is least 
it pays the central stations to offer 
energy at low rates in order to en- 
courage its use at hours when little 
power would otherwise be demanded. 
{To be continued.) 



An Automobile Horn Attached to 
the Frame Out of the Way 

TO place the horn out of the way of 
the driver, an extension-rod for 
the push-knob was applied as shown in 
the illustration. The horn is placed 





'A"iranrod 

Coupling-- 

Ironpipe ^j^^^ 
.coupling ^ -- 
Horn plunger Auto frame 

The automobile hom is placed on the 
frame out of the way and is worked 
by an extension rod on the push-knob 

on the frame out of the way, and the 
horn plunger is lengthened with a rod 
which carries the push-knob at the top. 
A bracket is attached to the seat arm 
and a coil-spring placed between the 
bracket and the knob.— P. V. AvERY. 

How to Cut a House Number 
in a Board 

THE house number shown is for the 
consideration of those who like 
something a little different. It is 
made of a piece of board o in. wide, 2 ft. 
long, and ^4 in. thick. The numbers 
are sawed out with a compass or key- 




' B«Kknor«. Mdl 



The house number is cut from a board 
like a stencil and hung in the porch 

hole saw. The board is for hanging 
from the front edge of the porch; in 
such a position the number may be 
read as easily at night as in the day. 

Care should be taken to have the 
ties that hold the central portions of 
the figures run with the grain of the 
wood, as shown. If put in across the 
grain, they are, of course, easily 
broken. — Edward H. Crussell. 




You can't dodge 
the fact that you can't 
succeed without train- 
ing— or that you are 
not paying dearly tor 
what you DON'T 
KNOW. Success- 
big pay — good posi- 
tions — only go to 
trained workers. You 
I must train. 

See what training { 
will do for you at our 
expense. Start to 
study with the distinct 
understanding that if 
you do not feel you are 
gaininR money-makinK 
knowledRti aft«r taking ten examinations, you I 
can quit and not b« out one cent. We bave to ] 
make Kood. WILL YOU TRY TOT 



Why Not 
fry It: 



Whether you need Specialized Instruction ' 
Sn your chosen line, or if you lack High School ' 
training, you can get it from the American 
School on the basis of satisfaction or money 
back. If we make good YOU MUST. 

Devote 
some of 
the time 
you now 

waste to home study and SUCCESS IS CER- 
'^A11^J, Get started and we'll make you make good 
as we have our tboasanda of students. Do your- 
■ell a favor by checking and mailing Coupon fodai/. 

SCHOOL of 
Correspondence 
Dept. G-1201-A, Chicago 
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Our Great Special! 

Loftia Perfection 
Diamond Ring 
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Cms In Niirftom Doi 



The Most Popular Solitaire Dia 
mondRlne. EachDiamondia 
specially selected by our dia- 
mond experts, and is skilful- 
ly mounted in our famous 

Loftis "Perfection" 14k solid Bold 6-pronK nnK. 
pcssessinB every line of delicatcKraceand beauty. 
A Genuine Diamond Is the best Invastmont Into which 
you can put your money. It constantly Increases In 
value and lasts forever. Every article listed in our 
Catalog Is distinctive in richness and aleganca, no 
matter what the pries. 

Send for Free Catalog 

There arc over 2.000 illustrations of Diamontis. Watches. 
Jewulry. etc. Whatever you pi-li^'t will \k sent, all shii> 
pins charKCs prooaid. YOU SEE AND EXAMINE THE 
ARTICLE RIGHT IN YOUR OWN HANDS. If satw- 
fie«l. pay onc-tifth of purrha-vL- price and keep it, bal- 
ance liivided into ci^;ht equal amounts, payable monthly. 

SPECIAL offer; . ,2.V. WATCHES 



That Will Pa«a Railroad Inspection 
ONLY $3.00 A MONTH 

Our Catalotr illu.-itralo^aiid (JL-riorihtrs all the new watches 
—15. 17, 19, 21, 23 JewL'ls, adjusted to temperature, isoch- 
roniam and positions. AH sizes for men oikI women. Your 
choice of the popular f ashionnble desiEns. Guaranteed 
by the ffictory to Ik? uccumte t iinepiwc.H. in perfect run- 
nina order, and f urtlicr guaranteed by us. 

The National Credit Jewelers 
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HEAPEST WAY TO GO 

s on a bicycle — a dozen tniles for 
a cent. That's why in Europe one in 
every six persons rides a bicycle. All 
armies use them by thousands. It is the 
workniau's streetcar, with the cost 
of the rides saved. A complete out- 
door R-ymnaiiiam that keeps yoa 
fit in mind and muscle. 

Mead's FACTORYTO RIDER 

Sales Plan Saves you gllO to ^120 on all 
latest war approved Kiinger models. 
30 Days Free Trial and Free Uelivery. 
TIPCC Parts, Repairs at half asual prices. 
_ linCOi>on't buy until you get our Big 
three Catalofc describing: all the wonderful new 
offers, liberal terms and low prices. Write a postal now. 

IMifr An CYCLE COMPANY 

IWIb#4V OsptrtmsntH-IOS CHICACt 
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CARPENTRY 

and 

CONTRACTING 

5 volumes, each S^^ x 8}^ inches; 
bound in American Morocco; 
flexible, handy style; 2138 pages 
and more than 400 illustrations, 
plans, blue prints and diagrams. 

This .Vvolume Cyclopedia of Carpentry and Contracting is the 
verj- latent — most complete— most practical work ol ila kind 
ever published. It covcm everj-thing you neod to know about 
carpentry and the contractinE buBinf«— it explains everj- prol>- 
Ifm. great or iintnll — evrry modem approved method catheted 
from hundreds of different sources. 

The combinetl work of 25 well known men. rach an export in Ida 
own particular field, i« what this rycloptnlia Riven you. Kvery 
detail of ronstnietion ia diacumod thuruuKtily from the heeinninjc 
of the plans to the finiahed biiildinit — from humble cottaxiM to 
the larse, modem, fire-proof structures. 

No man encaged as a carpenter or interested in the biuldinC 
and contrartinK humneiH can afford to do without thecto books* 
They will create a now uaminR power in you and in every man 
from the carpi-nter's helper to the head of the bu»ineM. Every 
chapter will Ktve you a world of valuable information that you 
could Ket only with yearn of experience before. Beaitlea this, a 
year's constdtins service in the American Technical Society 
ia yours FRKK. 

— This Is Only a Part of 1 

What the Books Contain 

Carpentry i inrluilinii ovcr>-thinii from the raw tim- 
ber and trtola to the trininiinR and turainK over to the 
ownerl — Stair Buildinit — Steel Square— Plaslerinii and 
Fainting — Mcchauirat Drawina — Blue l*rint Il»'adini!— 
Architectural DrawinK — Sheet Metal Work — Buildins 
Superintendence — Underwriters' Requirementit — Ileat- 
ins and Ventilatinn — Steam and Hot Water Fittimc — 
Sanitary Appliances — Water Supply — Drainage and 
Venting — Donn"9tic Hot Water Supply — Hardware — 
Ealimating — Contracts an<] Specifications — Legal Re- 
lations— Buildinic Code— Cenrral Index and Review 
Questions and Index tu each volume. 



Free Consulting Service Mi'lt^.'^ 

S12.00 Consulting Mendwrahip. If any qucfttion puxxlcH you — 
write us. *tur corps of exiwrts and engineers will solve any 
problem. Ask all the queKtions you want for a whole year. 
This serv ice is absolutely FRFE. 

SHIPPED FREE! 

DON'T SEND ANY MONEY 

Don't take our word for it that thc«e >x>oks will make more 
money for you. Find out for yourself without any expense or 
obligation by sendinn us the coupon (with the thren lines filled 
in) todnu- This will bring all five volumes to you at once; you 
pay the small expre»w nwu and use them sa if they were your 
own for 7 days. Then if you think vou want to get along without 
the advancement they will bring you. send them back at our ex- 
pense. If you want to keep titpm send us S2.00 as fiiat pay- 
ment and S2.00 each month until the special introductory prioo 
of J17.80 is paid: The regulnr price in S'i.'i.OO, 

AMERICAN TECHNICAL SOCIETY 

Dept. CC1201 Chicagro, U. S. A. 

rTmerican Technical SocUty. Dept. CC1201, Chicago^ 

I Please send me the ."l-volume Cyclopedia of Carpentrj' and 
Contracting, shipping cliarges coUeet. I will send you S2 

I in 7 days and 82 each month until the special price of 
S17.S0 is psi<l. and you will send mo a receipt showing the 

i books are mine. 
If I decide not to buy I wiU return the books in 7 days. 
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A Baseball Batting-Machine 

The baseball fan may still exercise himself with the 
bat when winter chills compel him to stay inside 

By A. D. Goodrich 



AT a summer camp of an athletic 
£\_ club there was no suitable field 
for playing baseball, and some of the 
boys manufactured a batting-ma- 
chine. With its help they could 
play their ball games on a small lot 
back of the camp or in the gymnasium 
on rainy days. Any number could 
play; they seemed to get about as much 
sport out of it as in playing the regu- 
lation game, and the machine was in 
almost constant use. Such a machine 
can be used in the winter for indoor 
exercise. 

The materials for this batting-ma- 
chine are easily obtainable at a reason- 
able cost, and any boy with a little 
knack in using the most common car- 
penter tools can make one in a few 
hours. The upright or score-board of 
the machine is made of good clear pine 
planed on one side, 12 or 11 ft. long, 
4 in. wide, and in. thick, supported 
by a base with braces, as shown in 
Fig. 1. 

The base framework should be about 
3 ft. square, with the bottom boarded 
over to strengthen it, and stones or 
bags of sand laid on it to weight it 
down and steady it. At the top a 6-in. 
strip is nailed to the back of the up- 
right, as shown at A, Fig. 4. This 
strengthens the projecting piece B, to 
which is fastened a small pulley, C, that 
carries the line D. The line or cable 
should be strong, fairly heavy, but 
easy running cord — a good trolling 
fish-line is about right. 



Croquet ball 

Cable 




The weight at the low^r end may be 
either an iron bolt or a piece of lead cut 
or molded to a pear-shape, and, when 
fastened to a line that is fully un- 
wound, hangs about 2 ft. from the 
ground. 





Details 
>ng and 



Fig.2 

of the standard and ball for strik- 
base for holding it firm to the floor 

IM . 



He is striking the ball to make it 
record hits on the marked upright 

The bell may be one from an old 
alarm-clock or the top of an old bicy- 
cle bell. This is fastened to the face 
of the score-board E near the top, the 
stem coming at one side of the line, 
which must pass freely under the bell. 

First, the bracket extending from the 
standard and supporting the striking 
arm is made. The horizontal boards 
are about 4 in. wide and 22 in. long, 
fastened 42 in. from the ground to the 
standard with a reinforcing piece of 
board at the back and a similar piece 
connecting their forward ends. Two 
braces run diagonally up to the stan- 
dard and are nailed to it. 

The striking arm is a piece of wood 
18 in. long, SVg in. wide, and 134 in. 
thick. Beginning a short way from 
either center, its ends taper so that the 
last 2 in. of their length may be whit- 
tled round to go into the holes bored in 
two croquet balls. The balls may be 
held in a vise for boring the holes, and 
the holes should be a drive fit for the 
tapered stick. Glue should be applied 
before driving them in place. One of 
these balls serves as a striking ball, 
and Ls shown at G, Fig. 3. The ball G 
is padded by placing strips of cloth or 
cotton batting around it and winding 
the whole with twine. 

The striking arm shaft ./ is merely a 
2-in. square of hard wood long enough 
to reach through the bracket boards 



January, 1919 

and afford a projection at either end, 
as shown. This projection should be 
of sufficient length at the striking arm 
end to permit the balls to rotate with- 
out striking the brarket board. At 
the other end it is long enough to place 
an iron washer over it and to drive a 
wire nail through the shaft to hold it in 
its bearings. The head of this nail 
should be removed. 

Of course, that part of the shaft 
passing through the bracket boards 
and within them is made round, and 
the holes in the boards are bored large 
enough to permit the shaft to rotate 
freely but not loosely. These bearings 
should be kept well greased. The 
shaft engages the striking arm by a 
square hold cut through the center. A 
nail driven into the shaft from the 
edge of the striking arm secures these 
parts. 

The cable end is tacked to the shaft 
at one side, and so wound that it will 
wind up when the striking ball is hit. 
This ball, if it does not adjust itself, 
must always be turned straight down- 
ward before it is batted again. 

Any number of players, equally 
divided to represent sides, can play the 
game. A toss is made between the two 
captains to see who will have the choice 
of ins or outs; the outs stand aside 
until three men of the ins have retired 
themselves, as in the regular game; 
then the outs take their turn at the bat. 

It is well to have the bases marked 
out near the machine and the players 
take their places as the score is shown 
on the board at each hit: that is, if 
the man at the bat hits so that the 
marker goes to 2-base hit (Fig. 2) he 
at once takes his position on second 
base; if the next man makes a 2-base 
hit he takes his place on second base, 
and the first man steps home and 
scores a run; and so on through the 
game. In other words, the game is 
played exactly the same as the regu- 
lation game, except that the machine 
is used to take the place of the pitcher 
and catcher, and as soon as the 
boys get used to hitting and scoring 
with the machine plenty of sport and 
also beneficial exercise will be the 
result. — A. D. Goodrich. 



An Eye-Bolt Made of a Piece of 
Sheet Metal 

AN EYE-BOLT being needed in the 
L construction of a small boat far 
from any place where one could be 
purchased, the workman made one 

from a piece 

of metal, as 
shown. 

A strip of 
sheet metal was 
bent double in 
the exact cen- 
ter, and the 
ends again bent 



i 



The metal bent to 
substitute an eye-bolt 



at right angles to the double shank left 
by the first bending. A hole of suffi- 
cient, size was then drilled in the ends 
for screws. — L. B. Robins. 



Be Popular! Make Money! 

Learn MUSIC at Home! 



Piano 

Organ 

Violin 

Cornet 

Guitar 

Banjo 

Mandolin 

Harp 

'Cello 



WHY envy 
y o u r 
friend s 
their knowledge 
of how to play 
the piano, or- 
gan, violin, cor- 
net, or any other 
musical instru- 
ment ? 

Be talented 
yourself. Make 
friends. Make money. 
Teach your children. 

You yourself can mas- 
ter any musical art right 
in your own home with 
the greatest ease. 

We have taught thou- 
sands how to play their 
favorite musical 
^ instruments 
easily, quickly 
and thoroughly 
without a teacher 
just by following 
our New Improved 
Home Study 
Method. 
\Ve do away with 
the private teacher. We banish 
dry, tiresome exercises. We 
teach you by note. No num- 
bers; no tricks; a sound musical 
education. We make it as fas- 
cinating for you to learn, as it 
will be fascinating for you to 
show your friends what a good 
musician you are. Our pupils 
are in demand as entertainers, 
and some of them have written 
to us that they are making 
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Trombone 

Flute 

Clarinet 

Piccolo 

Ukelele 

Sight 

Singing 
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money through the 
musical talents they de- 
veloped by our Home 
Training Method. 

Our free book tells 
you all about it. Read 
the letters in it, and 
you will see that what 
others have done easily, 
you can also do easily. 
More than 200,000 men, 
women and children 
have learned by our system. Best 
of all — we give you all lessons 
free. Write atonce for particulars. 

MUSIC LESSONS FREE 
—ACT NOW 

Just mail the coupon. Because we 
need one pupil in each locality at once 
to help us advertise our marvelously 
easy system of teaching music, we offer 
for a limited time our lessons without 
cost, and charge you only for postage 
and sheet music, a small sum weekly. A 
musical education in any instrument 
for the price of a movie ticket each 
week ? Beginners or advanced pupils. 

This offer is too important to hesi- > * 
tate over. Get the proofs, facts, ' 
letters from our pupils. Get our / 
fascinating, new book just is- ^ 
sued, together with our as- ^ 
tounding offer. AH of these r 
come to you FREE, Just ^ _ 
drop us a postal or mail _ iic^,' 



the coupon today. 



y SCHOOL OF 
^ MUSIC 



U. S. SCHOOL^ >;,«jb™c. 



OF MUSIC y Gentlemen : — Please 

ai R..nn..u:>I, send me your free book. 
Building ^ Own Home," and particu- 

New York> '^"^^ °^ ^"""^ ^'^^^ lessons 
/ in any musical instrument. 

^ ^ Name 

Address 

# City State 
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QUICK-ACTION ADVERTISING 

HERE READERS AND ADVERTISERS MEE'l' TO TRANSACT BUSINESS 



Rate 20 Cents a Word, payable in advance. 10% Discount for Six Insertions. February issuu closes December 20tli 



AUTOMOBILES AND ACCESSORIES 



II\ DUoN'IZKIt — Insures rleiin pluiia. ronaumes car- 
bon. JMives ctisolinc, saves repuira and Is easy to sell. Money 
back u'liziniiitce. Fits all cars. Fords do 34 milca to gallon. 
Thousands In use. Have attractive proptwitlon for ener- 
Betlc and respimslble a«ents, also iinuiuc advcrttslng. 
AKenls" price permits wholesallu?! and retalUnK. Write 
for free llierature. Fricstedt, Manuraclurinjr Comnany, 
2933 VV. Lake St.. ChlcaKo. Illinois. _^ 

<'(>XVKUT your bicycle Into a luolor-cvcle at small cost 
by \ialm; Shaw Motor Attachment. fataloR free. Shaw 
MfK. Co.. Dept. IW), Calcshun;. Kansus. 

PATICXTS for aiitoinobllos a'-e In treat demand. We 
have s[>eclal Automobile Department In cbarne of etprrts 
who are in touch with demands of trade. Write for free 
lllnstrateil Clulde n:»ok. "Ilow to Obtain A Patent." Vic- 
tor J. Kvan3 &, Co.. 172 Ninth. Washlniiton. District of 
CVilumbla. 

BATriCHY CharsinK pays hii? profits. City currents or 
Roa engine operates. Ivaay terms, lloberts. Troy. Ohio. 

INSYDI-: Tyres, inner armour for Automobile Tires, 
prevent punrturca and double mileaFie of any tire. Liberal 
profits. Detiilla free. American AcreaBorica Co.. Dept. 
97-A. Cincinnati. Ohio. 

TIRKS — Double Treiul Guarantee for cood service. Ab- 
S'llutely Puncture- Proof. HiK^-Slronj;- L.xtra heavy 
30x3 lire. SS-W: 30x3 '., , S7 .00; 33x4. SIO.OO: 34x4. $10 75: 
36x4' . J. $13.00; 37x5. $14.00. PlK BavInK on other sizes and 
tubes also. Trade In your old tires. Dtscitunt to dealers. 
10' f depi*slt require*! on O. I>. orders. Send for Hat now! 
state size and bead of tire. Max Llben i Co.. 20oP West 
4sth Strwt. Xew York. 

TIRKS At Whok-auile— Si-nd For Prices on pimranteed 
tires and tubes. Lowrwt prices on earth. Overton Tire Co., 
Itox P, Oelwin. Iowa. 

"(l.\S-S(>L" Hives you 15 to 40'';. more mlleaj^e and 
ellminutcs carbon. Money back Cuarantco. 100 lableta 
treat one hundred Gallons Rasoline. Price One I>ollar. Live 
agent-s wantetl. f;a»-Sol. Dept. P. Wakefleld, Mass. 

MORK Power, less fuel, no carbon. Xo mystery, plain 
facts, rcsidts nuaranteed. Write for booklet. Xo-Leak-O 
Platon Rinn Company. Haltlmorc. Maryland. 

VULCANIZING auto-tlrea Is now a <jrowin« an<l profit- 
able business. Kosy to learn. Instruction book SI. 
Plants 550 to 8300. Details free. K(iuipment <*ompany. 
302 Hth Street. Cincinnati. Ohio. 

TIHKS '4 less. Buy direct at manufacturer's price. 
Guaranteed ri<K>0 miles. Shipped i)repjild on apprf>\ al. 
Motorlst Aeentjj wanic<l. Write uiday. Give size of tires. 
Liberty Tube & Tire Co., S42 Grand -A venue. Kansiis city. 
Mlwouri. 

AUTO Motors and Supplies. Bulck — Hupp — Frankllii— 
Michigan — Kverett — Both water and air cooled Motors 
S'J0.(M1 each and up. Bosch Magnetos — SIO.OO each and up 
— Presto Tanks $5.00 — Colla $3.00 — Carburetors $5.00 — 
Electric Head Lami« S4.4(>— Siwi Lights $3.40— Motor 
Horns S2.K5. Air Compressors, etc. Write for Bari;jiin 
List second liand auto aceessorlea. Johnstim, West I'.mi, 
Pltti<burKh. Pennsylvania. 

WILL purchase Rood automobile accessory. <tr handle 
sjime on royally basis. F. R. Company, Pox (i7. Station Ii. 
cieveiund. (Jliio. 

MR. ADV'KRTISKil: If you knew as much ubt'Ut the 
p;iIllnB-i>f<wcr of I'opulnr Science Monthly a.s the ad- 
vertisers represented in its columns, your advertisement 
would be in tills space. We will be ^lad to give you sonic ln- 
teresiinit Informiition about this department. May we? 
D. W. Coutiw. 225 West .^Oth Street. Xew York City. 

FORD ACCESSORIES 

l'*ORDS Start iloay In C»ild Wciitber with our new 1919 
carburetors. 34 miles per gallon. I'se cheat>est k aw 'line or 
half kerosene. Intreased power. Stjles for any motor. 
Verv slow nn hltih. Attach it yourself. Big profits to 
aiteiiia. Mimey back jiiuirantee. 30 days' trial. Air- 
Frlctlon Ciirburetiir Co.. 'tm .Madl-son. Dayiou. Ohio. 

DKALICRS: If It's for a "Ford" car we have It. Write 
for prl<-e list. Universal Motor Supply Company, White 
Plains. Xew York. 

I>i:M<)UXTAliLK Ouilits complete. S12.,M). Dc- 
numiituljle sets, SS.-'iO. Ciood apents' proiMisition. Kable, 
\\ cHi I'ittsMunih. 

SUXI.KiH'C r.T Fords! Brlizht llcht all sik>*hIs. with 
dlrnrni't. ;;it:ir:inteed. 100' , I'roOl for aKcnts. Sun- 
Ii«hl System CoinpiiDv, 150S Lvtton ItuildiUK, Chicago, 
liiinois. 

SPFCIAL price's on Ford Tires: 3(»x3. $10.50, tube. 
?2 25; 30x3iii. $12.50— tube. $2.50. John A. Martin. Aher- 
<l<'«'ii, South I^akota. 

ELECTRICAL 

MAKK Dry Hatterli>s. Simple, practical Instructions 
with blue print. 25 cents. DlrlKo Hales Company, Buth. 
Maine. 

IXVFXTORS. Send sketch and description of your In- 
Vftitlon fr»r advice re«ardin»; patent i)rotectlon. N(j charge 
rf>r this s<'rvice. 20 years exjH-rience. promtit personal 
service. Patents we secure advertised without charce In 
Popular Mechanics MaRazlne. Particulars free. Talhrrt 
& Talbert, Patent Lawyers. 4075 Talbert Building. Wash- 
Ington. D. c. 

GKX*KR.\TORS. motors, electrical slipplles. Ilitmtra- 
ted list free. Hyre Electric Conipuny, 629 BK South 
Dearborn Street, t'hlcaijo. 

WELDING 

WKLDINC. Plant-s. $2500 to $300.00. Desleneil for all 
purposes. Small c:iflh paymeni. balance three to six months. 
Every me<'hanlc or shop should have one. Bermo Welding 
Co.. Omaha. U. S. A. 

MISCELLANEOUS 

ELECTRICAL Tattoolnn Machines. S3. $5. and $7. 
Catalogue for stamp. J. IL TemkR. 517 Ceutral Psm.. 
Cincinnati, Ohio. 



AVIATION 



PATICXTS warit&l In Ae-Tonuuttcs. U. H. (Jovernment 
spending' millions In this class for Army and Xavy. our 
Aeronautical Department will give full Information on this 
aubJecL. Write for our free book, "How to Obtain .\ 
Patent." Victor J. Evans & Co., 179 Xinth. Washington, 
District of Columhla- 

MEX: Learn aviation, motor mechanics and aeroplane 
building. Earn $1.00 to $2.00 hour when skilled. Wonder- 
ful future. Big R(»vernnient olan.n. Write. Moler Aviation 
School. 105 South Welia. Chicago. lllliiuLs. 

BUILD that new airplane now for the condng flying sea- 
son. Write for catalogue "K" and bargain motor. Send 
12c In stamps to America's oldest aeronautical supply 
house. Heath Airplane Company. Cblcajjo. 

BUILD the Marinette Monoplane; use motorcycle en- 
gine. Stamp for particulars. M. Meyler. 218 East Main 
Street. Kalamazoo. Michigan. 

TRADE SCHOOLS 

HILES' Watchmaking and Engraving Bchooi. the largest 
and best equipped school In the West. 717 Market Street. 
San Francisco, California. 



Popular Science Monthly, 
225 West 3gth Street, 

New York, N. 7. 

Gentlemen: 

Your magazine is one of four 
that have netted us almost 2,000 
inquiries for our agency propo- 
sition during the past fcLV months. 
We receive orders from a large 
percentage of those with whom 
your magazine has placed us in 
touch. 

I In addition to our agent adver- 
I tisement, we have been using one 
I under the heading of "Adding 
I Machines'' to secure orders from 
I general trade. Most of the people 
I that are interested in this adver- 
j tiscment send their dollars along; 
I and of those that merely inquire, 
I our follow-up succeeds in selling 
I 90' o Our ads in your magazine 
I are so satisfactory, that we have 
1 decided to use them for everything 
I to ivhich they can he applied. 
I Very respectfully yours, 

I L. J. Leishman Company. 



DUPLIC.VriNG DEVICES 

"MODERN" Duplicator a Busltu-ss Getter. $1 up, 50 
to 75 copi<'s from i)en,j>encil. tyt)ewrlter; no glue or gelatine. 
.35.000 ilrms use It. 30 days' Trial. You need one. IkMjklet 
Free. J, \'. Durkln Sc Reeves t'ompany, Pittsburgh. Pa. 

MR. ADVKRTISKR: If you knew lus much al)out the 
pulllng-power of Popular Science Monthly a-s the ad- 
verilstTs represente<l In Its column.«. vour advertisement 
wouM he In this space. We will be glud to give you some In- 
teresting Information about this department. Mav we? 
D. W. Coutlee. 225 West 39th Street. Xew York City. 

MODELS AND MODEL SUPPLIES 

TO avoid mistakes. Inverflors should liavi; correct models 
made before filing for patent. Write .Adam l lsher Mfg. Co., 
183E. St. Louis. Missouri. 

MANUFACTURING 

SPECIALTIES of all kinds manufactured for market. 
Write Adam Fisher Mfg. (^o.. |S3F. St. Louis. Missouri. 

Sf>.\P Saverl Xew invention! Patent applied for. 
For sale or royalty. Manufacturers write at once! N. I. 
Wanl. 7 Myrtle Street. Bellows Falls. Vermont. 

H.WE you an Idea to develop, a machine to perfect, a 
product to be manufactured? Doyoiineed fli>eclal machin- 
ery to reduce the cost of your product or a first clasfl model 
hiilli, tools, dies or any kin<l of machine work'.' If so .send 
us n card for our UliiHiraled booklet for manufacturers and 
Inventors. Central M.ichlne Works, 1911 North 12thStreet. 
St, Louis. Missouri. 

FORMULAS A TRADE SECRETS 



FORMULAS— AU kinds— Valuable Catalog Free. 
"Bratovall," Box 543-PS.. Chicago. 

WILL furnish a typewritten, guaranteed Formula or 
Trade Secret for any purjK)se for onlv 25c. State exact 
requiremenis enclosing coin. Raymond, 13o4S Central, 
<ievcland. Ohio. 
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MOTORCVCLF.S, BICYCLES. SUPPLIES 

MOTORCYCLES all makes, S25 00 up. Xew bicycles 
at big reduction. Second hand. $f'.00 up. Motors, motor 
attachments. Cycle motors. Smith mc)tor wheels, etc.. 
$20.00 up. New parts to fit all makes carrle*! in stock. 
Second hand parts gomi as new 50'^ discount. Expert 
repairing, on magnetos, generators, transmissions. Motors 
overhauled $10.00 un. Henderson motors our aptjclaltv. 
Write for big bargain biUletln. AmerlcaB Motor Cycle 
Company. Dept. 3. Chicago. 

BARGATXS In uscfl Harley. Excelsior. Henderson and 
Indian Motorcycles; condition guarantee<l. $40.no to 
$350.00. Write for terms and new bulletin. Charles A. 
Merkle, lfi2 Xorth Cllnt'^ui Avenue. Rochester. Xew >'orfc. 

WAXT to sell that motorcycle of yours? I have a method 
that has sold many. Write today for details; a prstcard 
will do. D. W. Coutlee, 225 West 39th Street, Xew York 
City. 

CONVERT your bicycle Into a motorcycle at small coat 
by using Shaw Motor .attachment. Catalog free. Shaw 
Mfg. Co.. Dept. OS. Cialesburg. Kansas. 

TRANSFER namenlatea for motorcycles, etc. Samples 
and quotations to dealers only. Globe Det-alcoinanle Com- 
pany, Jersey City. New Jersey. 

GRAhfDPATHER'S CLOCKS 



GRANDFATHER'S Clock Works $5.0«). Rulld your 
own cases from our free Instructions. Kveryl>ody wants 
a hall cluck. You can make good profit building artistic 
clocks for yoiu* friends. We replace worn-out works in old 
clocks with works having chimes at monej saving prices. 
Write for folder describing the most beautiful hall clock ever 
sold at $25.00. Clock Co.. Xleetown. Peiuiaylvanla. 

MOTORS. ENGINES, MACHINERY 



BLUE Prints, Castings, Small Engines. Steam. Gas, 
Circulars, Stamp. Universal Gas Motor Company, Monad- 
nock lilock. Chicago. 



SM.\LL Motors and Generator.^: 1000 New Motors and 
Generators from bankruptcy stock — '4H. A.C. $lS.50each 
— 'a H.P. $30.00. Battery Charging Sets— Robbins ft 
Myers New outfits alt sizes. $30.00 each and up. Charging 
Lighting 4t Moving Picture Arc Generators $10.00 each and 
up. Motors for all phasi's of current. Immediate Delivery. 
I.1CSS than ' J rccuhir prices. Write for late Bulletin. Johns- 
ton, West ICnd. Pliisburt;h. Pennsylvania. 



GEXER.\TORS. clci trie motors, All kinds. Free 
lllu8trate<l list. Hyre i:iectric Company, 029 GW South 
Dejirboni Street. Chicago^ 



TELEGRAPHY 



TELEGR.VPHY and railway accounting taught thor- 
oughly and (juickly. Uniireeedentcd demand for both 
sexes at big salaries. Oldest and largest school— est abllahe*! 
45 years, {'atalog free. Dodges Institute. Second Street. 
\'alparal8o. itullana. 



TYPEWRITERS AND SUPPLIES 



L.\RGEST slock of Typewriters In America, l.'nder- 
woods. way under manufacturer's jirleea, Bente<l any- 
where, api lylng rent on purchase price: free trial. Instal- 
ment payment deslrcfl. Write ^or cat.ilogue II. Type- 
writer F:miiorir'm (Estab. lS92t. 34-30 \\ est Lake Street. 
( hicago. illlnuls. 



XIOW. rebiillt and sllghty used Tyiwwrlters $S up. 
I*ortabIc Machines 810 up. Write for our Catalog 25P. 
Reran Typewriter Co.. 5S W, Washington St,. Chicago . 



ADDING MACHINES 



WOXDERFUL Adding Machine «even colunuis ca[>acl- 
ty, only one dollar. .\dds and multiplies as fast as the 
lingers will move. Thousands being sold through demon- 
stration. L. J. Leishman Company IVp't L.. Ogden Utah. 



IX VESTKIATK .Marvelous ( alfulatnr .Adding Machines. 
Substracta. multlplk-s. divide;! autoinatlcally. Work c'luals 
$300 machine. Price SIO. Five yeur gi'ataniee. Illustra- 
ted catalog and trial offer free. ( alculatnr < "oriMira- 
tion. Grand RanUls. 'Michigan. 



ADVERTISING 



YOUR advertisement in the classllleil columns i»f the 
Electrical i:x|>erlmenter. Scletice and Invention, will reach 
the very class of men you seek. Circulation Uio.fHMl net. 
Rate «c word. The Electrical Experimenter brings positive 
results. For proof, adilreas Classified Dei-arlment. 233 
Fulton Street. Xew York. 



WHAT'S wrong wllli your sjiles letters and follow-up 
literature? Send complete set f<tr crliici.sni and revision. 
We ll mal;c it right I Criterion Letter Service. West N<'w 
York. X'ew Jersey. 



SPECl.-VLI Inch display advertisement \m\ magazines, 
thrice. -l^s.OO. Co!tst to Coast Syndicale. Atlantic CWy. 



LABORATORY EQtllPMENT 



E \ PERIMEXTRR*^. Equip -a chemical lal>orutory IF- 
vcstlgate 'lur complete lines of apparatus chemical.'*, glass- 
ware, minerals and other laboratory supplies Clnrence 
Appel. Mathews Avenue. Knoxvllle, Pittsburgh, Pennsyl- 
vanla. 

FLAGS 

FLAGS: 3x5 feet fast color American flag. S1.(K>, Also 
larger sires. Allied and "Welcome Home" flags, all sizes. 
Jensen, 342 W. 42., Xew York City. 

"TWENTTETH CENTrnv ROOK OF nECIPFS 
FOR^^UI.AS AXD PROCE.SSES"-Th!s book gives j-oii 
the information that represents the collection of years and 
the expendlf nre of thousands of dollars. Cont:dna' comnlet« 
directions of making everything from simple elues and ad- 
hesive to the tanning of leather, the making of photographic 
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Why You Should Use Both Eyes 
When Shooting 

THERE is a great deal of contention 
among shooters as to whether it 
is better to shoot with one eye closed 
or both eyes open. The diagram will 
prove that it is best to shoot with both 
eyes open, since, in using one eye, 
there is somewhere in the range of 
vision a blind spot. 

Hold the diagram at arm's length, 
close one eye, look steadily at the cross, 
then slowly draw the page toward your 
face. A position can be easily found 
where the bird in the picture will 
vanish. Open the closed eye and the 
bird will be clearly seen as before. 





Everybody has a blind spot, and that 
may be where the aim should be 

This shows not only that there is a 
blind spot when one eye is used, but 
that the blind spot for both does not 
coincide. Therefore both eyes should 
be used in shooting, so that the whole 
range of vision will be clear and distinct. 

Suppose that you are about to shoot 
at a bird thirty yards away, and shut 
one eye; you are blind covering a space 
of several feet. If the bird flies through 
that blind spot he will fool you every 
time. Clay bird breakers and game 
hunters are learning to shoot with both 
eyes open to get the maximum efficiency 
for accurate shooting. Because a 
moving target has to be led with the 
gun muzzle, it is a mighty easy thihg for 
the wing shooter to lose his bird 
because the lead placed his target in 
his blind spot. — F. E. Brimmer. 



Grinding Broken Hacksaw Teeth 
to Prevent Slipping 

HACKSAW blades that have a few 
teeth broken out may be re- 
stored to usefulness without stripping 
the remaining teeth, by grinding the top 
off the adjacent on each side of the 
broken section, and grinding three or 
four teeth on a slant extending from 
the bottom of the broken ones to the 
top of the ones that are whole. 

In grinding saws for special purposes, 
blades without any set are sometimes 
required. These may be made from 
stock blades by resting them flat on 
the emery-wheel and grinding the 
teeth down to the level of the body. 
Many workmen put the blade in the 
frame for such work, but this increases 
the breakage. The blade should be 
taken out of the frame and held in the 
hand, so that it is more or less self- 
adjusting. Strained in a frame as for 
sawing, the tension is such that the jar 
of theemery grains striking it breaks the 
blade just as if a hammer had struck it. 



PRINTING, ENGRAVING. MULTIGRAPHING 

GOOD Printing at low prices: 1,000 good letterbeads. 
en\-elope^, cards, billheads, labels, circulars, $2.50; samples 
free: catalogues, booklets ami clrcuUirs our specialty. 
Ernest L. Fantus Co. 523 .S. Dearborn St.. Chicago. 111. 

lUO CARU.s, Business, Pn.tcsslonal or social, also Imlta 
tlon leather card case, lor 00 cents. M. 1-'. L»evauey, Print- 
in!;, ICuKrartng, Rubber Stamps, 31 Middle .Street, Geneva, 
New \urk. 

125 I.ettcrheads. envelopes, billheads, tags, or cards, 
75c postpaid. Prlnter-l-aborde. Mansura. Louisiana. 

100 Bond Noteheads, 4 lines, and 100 envelopes, prepaid 
$1.00. Southwestern. 1413-n Ilcrcudo. Los AnKeles. 

ACTTTAL Tyijewrltten I.etters. headlnK black, body 
purple 100. $1.15; .lOO. S2.00; loflO. $3.25 : 6000. $12.00. 
Artim Letter Shop. 409 Chestnut Street, Milwaukee, Wis 
consln, 

NKW large ralalog of attractive Gvimmed Labels and 
advertising stickers free. Hoyal Label Company. 414 
f:herry. Philadelphia. 

MR. .-VDVliRTISKR; If yon knew as much about the 
pulling-power or Popular Science Monthly as the ad- 
vertisers represented In Its columns, your advertisement 
would be In this snacc. We will be clad to give you some in- 
teresting Information abmit this department. May we? 
n. W. f;outlee, 225 W est 3!lth Street. New York City. 

AUTHORS— MANUSCRIPTS 

WRTTKRS: Stories, poems, plsvs. etc . are wanted for 
publication. Literary Uureau. 117. Hnnnlbal. Missouri. 

WRITE for newsoaliers and maKaTlnra. lilg Pay. Kx- 
perlence unnecessary; details free. Press Reimrting 
Syndicate. 400. St. Louis. 

NL\N'irsCRim'S typed, lowest rates. Editorial criticism 
and revision. Our booklet aids ambitious writers. Mailed 
free. .story-Craft. Washingto n. I), c. 

EDUCATIONAL AND INSTRUCTION 

WANTED— New Ideas. Write tor list of Patent 
Buyers and Inventions Wanted. $1.(K)0,000 in prizes 
olTered for Inventions. Our four Books sent free upon re- 
quest. Victor J. Evans A Co , I7.S Ninth. Wasfalngton.D.C. 

MOTION PICTURES 

FREE TO Writers— a wonderful little book of money- 
making hints, suggestions. Ideas: the A B c of successful 
story and play-wrltlng. Absolutely Free. Just address; 
Writer's Service, Dept. 0. Auburn, N. Y. 

WRITE Photoplays: $50 each. Experience unnecessary; 
details tree to beginners. Producers' League. It>4, St. Louis. 

ELECTRU: Arc Generator halves expense. Your engine 
operates. Easy terms. ■ Hoherts. 'I'roy, Ohio. 

PHOTOPLAYS Wanted. Big prices paid. You can 
write them. We show you how. Free particulars. Rex 
Publishers. Box 175, F 9, Chicago. 

PHONOGRAPHS AND SUPPLIES 

BUILD your Phonograph. "Perlcctiou" high quality 
spring and electric Motors, Tone Arms, Reproducers. 
Wonderful results. Big saving. New catalog and building 
Instruciions mailed for ten cents. Indiana Phonograph 
Supply Co.. Indianapolis, Indiana. 

PHO.NOGRAPH Owners: Test our wonderful, new Ring 
Point needles. Buy at wholesale prices and uuike money 
selling to your friends who hear how they Improve lone. 
Sclentinc method. Important dl.scovery, very Interesting. 
Single needle plays 100 records. Send 25c for samples and 
special oiler. B. Kenyon Company, 31 Union Square, New 
York. 

CAMERAS. PHOTOGRAPHY, SUPPLIES 

MAIL us 15c with any si7e Film tor development and 6 
velvet prints. Or send 0 negatives any size and LSc for 6 
prints. 8 X 10 mounted enlargemenls 35c. Prorant, perltict 
service. Roanoke Photo Finishing Co., 212 Bell Avenue, 
Roanoke, Virginia. 

NEW Book — JusI oft Press — Free! ,The title Is "Sensa- 
tional Money-Saving Bargains." Shows scores upon 
scores of sure ways to cut a bU; slice off the price of^ all 
kinds of Cameras, Lenses. Kodaks. Supplies and Acces- 
sories. Get a copy. It will open your eyes --make It Im- 
possible for anyone to fool you with high prices. Write 
us today. David Stem ('ompany, 13.S Davsco Building, 
1027-20 .Madison Street. C'hicago. U. S. A. 

KODAKERS; How woldd you like lo get a 9x11 en- 
largement of your best negatives Free? Drop us a card now 
asking about It. Films developed 10c per roll. Prints 3. 4 
& rtc each. Fords Foto Studio. Ellensburg. Washington. 

MUSIC AND SHEET MUSIC 



SONG Writers: Submit your Bong-poems now for free 
examination and advice. Valuable booklet explaining our 
original methods of revising, composing, copyrighting and 
facilitating free publication or outrli^ht sale of songs. Sent 
Free on ijostal re<iue«t. I.earn the truth from a reliable 
successful concern. Satisfaction guaranteed. Knicker- 
bocker Studios. 168 Gaiety Building, New York. 

WRI^E the Words lor a Song. We write music, guar* 
antee publisher's acceptance. Submit poems on patriotism, 
love or any subiect. Chester Music Co., 538 South Dearborn 
Street, Suite 111. Chicago. 

WRITE a Song — on any subject, I compose music 
and guarantee publication. Send words today. Thomas 
Merlin. 23S Reai)er Block. Chicago. 

WRITE the Words for a Sonc. We compose music, 
secure copyright and stibmlt copies to leading publishers. 
Btd>mll poems now — examination free. Broadway Studios. 
121C Fitzgerald Bldg., New York. 



LITERARY 



SPEECHES, essays, distinctive advertising letters, 
pamphlets, and 8i>eclal articles prepared for all occasions. 
500 words $l.,''iO. Gertrude Sanborn. 778 F'arwell Avenue, 
Milwaukee. NN'l.Hconsln. 



DIAMONDS, WATCHES, JEWELRY 



FRF'E — Scientific Gem Rivals diamond. Clear white, 
brilliant, flashirui. deceives experts. Free examination. 
Write for booklet today. Harold Ijichman Co.. Dep't. 
9201, 12 North Michigan Avenue, Chicago. 



STAMPS AND COINS 



208 Genuine F'orclgn stamps — ^Mexico War Issue, 
Venezuela, Salvador and India Service, Guatemala, China, 
etc., only 10c. Finest Approval Sheets OO^'o to 80%. 
Agents Wanted. Big 72-page Lists I-reo I We Buy Stamps. 
F:st. 25 years. C. E. Hussnmn stamp Co., Dept. 55, St. 
Louis, Misso uri . 

FREE 25 dlBcrcnt Unltetl States with 60% approvals. 
Enclose 3c. 100 dlnerenl United states 25c. seldenberg, 
Beecher, Illinois. 

.STAR r Your own stamp Businesal Our trade in Africa, 
Borneo, ("hlna, Philippines brings thousands rare stamlia. 
Make Big Money selling them. Send 50c for sample stock. 
CalcuUitor Corporatio n, Grand Rapids, Michigan. 

OLD Coins. 1 arge Fall Selling Catalogue of coins for 
sale free. Catalogue quoting prices paid for coins, ton 
cents. William Hes,slein. lOI Trcmoiit Street. Dept. P, 
Boston. Massachusetts. 

FREE. 00 different stamps including Newfoundland. 
China. .lapan. Mexico, etc. to applicants for our high grade 
approvals. Send 3c stamp for return postage. The 
Edgcwood Stamp Comp any. Dept. M., Mllford. Conn. 

STAMPS. 61 All Dinerent. 3 cents. Mention paper. 
Quaker Stamp Co.. Toledo, Ohio . 

52 to $600 paid for hundreds of old coins tlated befort 
1895. .Send ID cents at once for new Illustrated coin value 
book, size 4x7. It may mean your fortune. Clarke & Co.. 
Coin Dealers. Tio\ 7R Ij-P.oy. N. Y. 

PACKET "A " 100 varieties foreign stamps, 20c. F. J. 
Poi>e. Charlotte. Vermont. 

17 Varieties Hay tl Stamps 20c. List of 7000 varieties, low 
priced stamps free. Chambers Stamp Co., IIIC, Nassau 
St., New York city. 

CALIFORNIA gold quarter size. 27c; half-<lollar size. 
53c: dollar size. Jl. 10. Ijirgecent. 1818. and catalogue. 10c. 
Norman Shultz. King City. Missouri. 

STAMPS. SO Varieties, Transvaal, Brazil, Peru. Cuba. 
Mexico, etc., and Album, 10c. 1.000 mixed. 40c. 60 dif- 
ferent U. S., 25c. 1.000 hinges. 10c. List free. I buy 
stamps. C. Slegman. .5949 Cote Brllllante. St. Louia. 
Missouri. 

OLD (.Tolns wanted. 24-page biiylng catalog, 5 cents. 
A. Kraua. 237 Kraus Building. Milwaukee, Wisconsin. 

STAMPS — 125 foreign— 3c: 350 different— 30c. Ap- 
provals 50-;. Benjamin Forbes. 100 DevUllers, Pittsburgh. 
Pennsylvania. 

STAMPS"! 50 different Belgium (large bl-color) China, 
Jamaica, Portugal, Venezuela, etc.. 10c: 1,000 well mixed, 
40e; 100 various U. S., 50c; 1,000 hinges, 10c; AgenU 
wanted: 50';. List tree. 1 buy stamps. L. B. Dover, 
Overland. Missouri. 

105. China, etc.. Stamp Dictionary, list 2c. Album, 5C0 
Illustrations. 3c, Bullard. Station AA, Boston. 

"SPECIAL" packet lOc. Rare stamps on approval. 
Sears-Nelson. Oak Park, Illinois. 

STAMPS — 12 different from warring nations, I'k-; 10 
different foreign coins. 15c; 10 ITruguay stamps for lOc. 
Lists free. Toledo Stamp Co., Toledo, Ohio. 

FREIO; 25 different United States Stamps to approval 
applicants. Postage 3c. Jukra. 4220 Walrmt. Philadelphia. 

COLLECTION-FILLERS— 200 varieties good stamps at 
3.'>c: 05 iwr cent, approvals: "OK" Packet at Lie or 4Ior50c. 
R-d-Jacket Stimp Company. Penn Yan. New Yo rk. 

FOR SALE OR EXCHANGE 

CHOICI-: Silver Black breeding foxes. Reld Brotben. 
Bothwell. Ontario. Canada. 

REAL ESTATE — FARM LANDS 

CALIFORNIA little farms, near Los Angeles, for sale. 
Easy payments. Write E. R. Walte. Shawn ee. Oklahoma. 

THE Real Estate Educator — A Book for hustling real 
estate iKxisters. promoters, town builders and every man 
who owns, sells, rents or leases real estate. Covers fully 
Workmen's Compensation Act. Income Tax Law, F:mnloy- 
er's Liability Act, Statute of Frauds, How to .Sell Real 
Fjitate. How to Become a Notary inibllc or Commissioner 
of Deeds. "Pointers." "Don'ts" and other InformatiOD. 
2.5B Pages, Cloth, Price, $1 .50. B<x>k Department. Popular 
Science Monthly. 225 West 3nth Street. N ew York. 

MONEY-MAKING Farms— 17 States— $10 to $200 
acre. Stock, tools, crops often lnclude<l to settle quickly. 
\\ rite for big Illustrated catalogue. Strom Farm Agency.. 
Dept. 12. New York. 

GAMES AND ENTERTAINMENT 

NEW Patriotic Plays. Recitations. Entertainments for 
war-time Benefits. Vaudeville Sketches, Monologues. 
Drills, Tableaux, Make-Up Goods. Large Catalog FTce 
T. S. Denlsoni Co., Dept. 26. Chicago. » » ™. , 

TRICKS and Greenbacks. Big magic catalog 5o, 
Twenty greenbacks — lOc. (;llmagtco, 1115 So. Irving. 
Chicago. 

1.000 stage tricks with 500 Illustrations. Catalogue loe. 
small catalogue FREF:. Hornmann Magic Co., Sta. 17, 
470 Eighth Avenue, New York. 

TRICKS. Puzzles. Jokes. To>'S. Games. Novelties. Dolli 
and Cane Racks. Plavs. wigs. Stage Supplies. Escapes and 
Illusions. Large 191 S Catalog Free. Oaks Magical Com- 
pany, Dept. .535. Oshkosh. Wisconsin. 

PORTEMANTEAU Theatres constructed. Scenery for 
hire. Catalog. Amelia Grain. Philadelphia. 

SEND 10c for two Issues of our interesting magazine 
containing 55 valuable F'ormulas. Tricks. Illusions, House- 
hold Hints. Globe. Sta. "C." Box 7. Montreal. Canada. 

PICTURES AND POSTCARDS 

JOIN Live Postcard CInb. Membership Papers 10c. 
Harvey Teeplc. Decatur, I ndiana. 

DO You T.Ike Pictures? If so, your name please. O. 
W. Miller, 105 Chambers Street. New York. 

BEAUTIFT7L. attractive pictures for dens, club- 
rooms, etc. Send dime for generous sample, descriptions, 
lists, prices, ete. If you want pictures worth having, these 
are stire to please. Jorst. Box 253, Saginaw, Michigan. 

STAMMERING 

STAMMERING cured — quIcMv. permanently, and 
privately. Write me personally for Free CoiTy of new book. 
'■How to Stop Stammering." S. K. Robblns. Prin. Boston 
Stammerers Institute, 246 Huntington Avenue, Boston, 
Massachusetts. 



Papular Science Monthly 



FOR INVENTORS 



dOO Mechanical Movements, also Ulustrntloiu) and expla- 
nations of fiU perpetual motloos. My book Inventors' 
Universal txluraior, 4th c<lltion, tclla how to procure and 
sell a patent for your new Invenilon. (»o\cmniunl and other 
costs. (.OvfiH the matter from A to Z. 1 10 paKes elepuntly 
bound. ContJilns noi*d ("ourt decKlona on Patent case*. 
Mechanical Mo%'einenta greatly aaslrtt Inventors — suKKcat 
new Ideas that micht prove of Kreat aid In perfectinti In- 
ventions. Tells how to select an attorney. Hns valuable 
Information regarding Patent Shnrks, Sellln;; agents and 
brokers. Prlct* $1.00. I'osta«e free. Fred ij. Uicterirh. 
6S1 Ouray nullding. Waahlngion, U. C. 

THE Ele-.lrlcal KxiKTlmcnier clnsslfled Columns brhi? 

fiowlitve reaultJf. Clrculatlnn 1()0.(KKV rate (ic word. >or 
nformation address Claasllled Department. 233 Fulton 
Street. N'ew York. 

PATEXT3 without advance attorney's tees. Free reiwrt 
and boohs, l-'rank Fuller. WaahlnKtou. U. <\ 

PATENTS. Write for free Illustrated KUlde book. Send 
sketch or model and desrriotlon for free opinion of lt8 
patentable nature. HlRhest references,. Prompt attention. 
ReaMinable terms. Victor J. Evans A Co., 154i Ninth, 
WaHbington. D. C 

INVENT0118— We 8|)eclall7.e In manufacturing new 
patented articles, make models — dlea — and do experi- 
mental work. Mmlern TimjI «& M anuf aclurlnx Co.. Dept. 
E.. Opera Place. C'tni-lnnati. Ohio. 

H.W'E you a practical Invention to sell outright or place 
on royalty? Send details to Ad&m Fisher Mftj- Co,, IH'AA. 
St- Louis. Missouri. 

PATENTS and Trademarks — Send sketch or model for 
actual search and rci>ort. Write for booklet of instructions 
on patent practice and procedure. Prompt pCTsonal ser- 
vice, tleorge P. Klmmel. Patent I-awyer, 3K-M Oriental 
Bldg.. Waahlnnton. 1). C 

INVEN'TOUS join National Institute of Inventors. 
World BulldlnK. New York City; membership 8o<*lety 
1900 strong; will help you protect, develop, finance ami 
market your invention. Absolutely no cnarge. Write 
for booklet. 

INVENTORS. Send sketch and description of your 
invention lor advice resardln-i patent protection. No 
charge for this service. 20 years cxiK-rionce. Prompt per- 
sonal service. Patents we sfH'urc advertised without charge 
in Popular Mechanics Magazine. Pariicuiiirs free. Tal- 
bert <t Talhert. Patent lawyers. 4fi9L TallxTi Building, 
Washington. D. C. 

MR. AI>VERTISER: If you knew as much about the 
pulltng-p»)wer of Popular Science Monthly as the ad- 
vertisers repres'„'nle.l In li,a columns, your advertisement 
would be in this space. We will be glad to give you some in- 
teresting Information about this department. May we? 
D. W. Coutlee. 22.'> West 3i>th Street. New York City. 

PATENTS FOR SALE 

WE have a few practical money-making Inventions for 
Bale or trade. Adam Fisher Mfg. Co.. ls:iH, St. Louis. 
Missouri. 



PATENT ATTORNEYS 



P.ATENTS: Our practice before the Patent Office ex- 
tends over seventy years. It pays to employ an attorney 
of reputation as a iwor patent is a bad Investment. Ability 
and Rellabllltv are our special partners. We are .-ilsti the 

gublishera of the St-lentifir American and all patents secured 
V us are desertlieil without cost in the Setenltflc American. 
Your invention is thus brought to the attention of thousjinds 
of intelligent readers especially Interested In such matters. 
To priicure like publicity in any other manner would n.st 
you many times the patent fees. Our Hand Book on Patents 
sent free on application. Munn A Ci>.. Patent Attorneys. 
fi24 Woolworth Rulldlug. New York, and ti25 F' St., Wash- 
I ngton. l>. c:. 

PATP:N'T Your Ideas. Hooks. "How to Obtain a Patent" 
and "What to Invent." sent free. Send rouKh sketch for 
free report regarding pateulabllity. Manufacturers con- 
stantly writing us for patents. Patents advettlserl for sale 
free. Established 20 years. Address Chandle** Ac Chandlee, 
I'atent Attorneys. 4a3 7th St.. Washlngtiin. 1>. c. 

I'ATENTS. Trade Marks. Copwlghta. Prompt, 
personal, reliable service. Over 30 years* active practice. 
Write for terms. Book free. Address E. G. Slggers. Box 1. 
N. V. Building. Washington. D. C. 

. ?^^^*;'^T^ Write for free illustrated guide book. How 
to Obtuin A Patent. S^-nd skett h or model and description 
for free opinion of its patentable nature. Highest references 
Prompt attention Reus )nable terms. Victor J. Evans 
& Co.. l^r, Ninth. Waxtilngtnn. D. C. 

, DON'T lose your rights. Send for blank form. T^vK 
jence of f^nceptlnn" to he signotl and witnessed E3tal>- 
il3h your rights before (IlsflMfllng vour invention to anv- 
one I- or m and lnTnrni:ittr)n concernln-,' patents, free. Lah- 
caster A Allwin.-. 212 r)iiray Building. Washington. D. C. 

YoiTIt Idea w;inred, Pritent your invention. I'll helo 
you market It. Send for 4 free Iwoks list of patent buvera. 
hundreds of ideas wanted, etc. Advice free. Patents 
advertised free. Rlcharj R. Owcn. Patent I-awver. 14 
Owen Bldg.. W .ishington. D. C. or 227()Z Woolworth Bldg 
New York. 

/.K'*.i^J'i''^'^'^:ryC:'"r* ^f^ncr. patent Attorney ,ind me- 
chanical expt>rt. 022 V St . Washln^rton, D. C ! renort free 
clrcufr'^ '* *^itn be had and Its exact cost. Send f.»r 

xiS'^^?,''"T«-lr-'**il"'V^"^'-'J'?^^ thn.iu'h us, Adam Halier 
. Mtg. t o., is.tt . St. L'luln. Ml.j'<o i I ri . 

PA^i;it^i.VA«'^'''^-."5'^V »"l''"ng. WriHhington, D. t\ ~ 
SSJml nf^^r?- ■^''-'''"i" Htid Etertrlral Expert Best 
?rw results. Moderate charges. Advice 

1?™^ * *:i*7 fnventlons: I heln voi, mnrket them" 

Expert advice and The Truth aho.,t PntentJ free ^ 
Reaney Kelly. m2A Wo-Klward Building. W^5h I ngt^n. d! 

the"pr.?i?r'''iUn«'" 't"V""'*"k ^'i.*^ »" ^''"^•h with 

cTiitw. ■>■»?^w?^^^o,J.^^^ you how to do It. n. w. 

"lirr-e. Wf^t 3<llh Street. New York Qfv 

PafenTiiriTv?« ^'^^^^ . * T.ncey. Attorne\-g-flt-T.aw— 

^nven^o«•T^^l^^'?''^''•„^"P5^^ghta. Write us for our 
/ncr,^^ J? Pfltent-Sense R47 F Ptrwt. N. W.. WasV 
Ing ton. n. r. E.stabHahe«! IRfiO. 

PATENTS and Trad emarVfl— Send sketch or model for 
actual search and report. Write for booklet of Instructions 
on patent nractlee and nroeedure. Prompt persoital eer- 
vicj.. oeorge P. KImm*'!, Patent Lawj'er. 38-M Oriental 
Bldg . Washington. D, C 

^KTKSl^. Booklet free. Highest references. Best re- 
rma. Promntneqs aiwired. Watson E. Coleman. Patent 
lawyer. fl24 F Street. Washington, n. C, 



"PATENTS and Patent Possibilities" Is a valuable 
booklet which tells all atuut patents, and is full of interest- 
ing Information for Inventors. Freciucnt causes of failure 
are explained. Sent free together with form "Proof of 
Conception" to be signed and witnessed for your protec- 
tion before fllluR application. U. 8. UlU, U29 McLuchlen 
Buildlns, Washington. D. C. 

INVENTORS. Send sketch and description of your In- 
vention for advice regarding patctit protection. No charge 
for this service. 20 yeans experience. Prompt personal 
8er\ice. Patents we i*ecure advertised without cnarge in 
Popular M eehanica M agazlne. Parilculora free. Tal- 
beri A Taibert, Patent Lawyers. 4024 Talbert Building. 
Washington. 1). C. 

PATENTS! toremoet word free. Write now. Metiger. 
Washington. 1). C- 

AGENTS AND SALESMEN WANTED 

LIBERTY^ Policy, the very latest In Insurance, covers 
all accidents and sickness. Every occupation insurable, 
men and women. 1ft to 70 years. (.^.COO death and $25.00 
weekly costs $15.00 yearly. Thrift Policy, paying half 
benefits, cost $7.50 yearly. Special benefits covering 
farmers. I^olicles also at $10. 00 and $5.00 premiums to meet 
low-rate competition. Leather wallet enclosing $100 
Identification Certificate with each policy. Attractive 
agency openings with continuous renewal commission. As- 
sets $2.6i*0.25.s.27. Founded 1907, Southern Surety Com- 
pany. 308 Walnut Street. Philadelphia. Pa. 

AGENT.S: Big proflts. Best and cheat^st window 
letters made. Easily applied. l>lme brings Ave samples. 
Paitlculars free. Staibrite Company, 1115 Second Avenue, 
New Y'ork. 

SALESMEN — City or Traveling. Experience unneces- 
sary. Send for list of openings and full particulars. Prepare 
In spare time to earn the big saliiries— S2.50O to $10,000 
a year. Employment service rendered Members. National 
Salesmen's Training Association. Dep't 126 A, Chlcag". 
niint.is. 

MINUTES Pay Dollars, demonstrating new $10.00 
Adding Machine. Wonderful Inventicm. Ads, subtracts, 
multiplies. Work equals 5300 machine. Five- Year Guar- 
antee. Sells everywhere. Splendid profits. Write Cjulck 
for trial offer and protected territory. Dept. O, Calculator 
C^orporatlon. Clrand Haplds. Michigan. 

AGENTS seeking ilrst class auto accessory, see Hydro- 
nizer under "Autonioliil<-« and .Accessories." 

EASY, pleasant work for Mcehanies. Shop Men, Clerks, 
during spare hours, will add many dollars to their salaries. 
Also want persoiLS who can give full lime. Big wages 
a88ure<l- Novelty Cutlery Co., 27 Bar St.. Canton. Ohio. 

WONDIIUFI'L Adding Machine — Seven column capaci- 
ty — retails for one dollar. Sells Itself ex-erywhere. Most 
offlces purchase several- Seimticmal agency proposition. 
L, J. f,<'l3hman Co.. Dept. F, Ogden. Utah. 

AMERICAN Military Styles are ail the rage In men s 
taih)red to measure suits this season. Easiest Uy aell; 
everybody wants them. Far ahead of all others in real 
class and beauty. Lowest prices — less than common ready- 
nuule suits. Our Agents are coining money. Y'ou can 
earn $10 daily. Send for full particillars, terms and sample 
book of styles and patterns. American Woolen Mills Co., 
l>ept. A-51. Chicago. Illinois. 

Ql'lCK selling, newly patented. unlversjUly useful In- 
vention. Sells any time, anywliere. anybody. Week's 
supply can be carried in pockets. Costs 3c each, retails 
fur 10c. Fine sideline opportunity. SenrI 10c for sample 
and literature. H. G. Martin. 51 Cliff street, New York 
City. 

WINDOWEDGE — Stops rattling windows; keei« out 
cold; worth dollars, sells for dime. Big seller. Moore Com- 
p:iny. 413 Jerome Avenue. Cincinnati. 

MEN of Aliiiity— To represent manufacturer direct, 
selling Sales and (Jrdcr Books. Liberal commission. WIrth 
Sales Book Co.. Dept. P. .s.. Chicago. 

NINETY Per Cent, of Your Calls Turned into Sales. 
Wonderful Eutbasiasm Foli(»wa Every DemoiLstrntion! 
Write at (tnee for Full Particulars of Our JAnc of Krudlum 
(Luminous) Articles. Startling! Mysterious! Kverliwllnc! 
Novel! They Shine In the dark. Crucifixes. House Num- 
bers, Bulbs. Match Boxes. Pictures. Switch Plates. Sole 
Manufacturers. The Pioneer CoriMiratlon, 1263 W. 03rd, 
Chicago. 

.\(JENTS— Steady Income. Large manufactiner of 
Handkerchiefs and Dress (<oods. etc.. wishes representative 
in each locality. Factory to consumer. Big proHts. hont^t 
goods. Whole or spnie time. Credit given. Send for mr- 
tlrulars. Freepori Mfg. Co., 24 Main Street, Brooklyn. 
New York. 

AGENTS^ New Invention p itriee world: wond rful 
chemical i loth: one rub over ra'n. snow blurret! auto wlnd- 
shlell: street c r or engine w ndow. presto! glass 8t.nys clear 
24 hours: c;iti t l)lur. agents m king S120 wteklv. Sicunty 
Mfg. Co.. Pept. a**. Toledo. Ohio. 

OITR New inventions earn you steady Income. Can- 
vassers. County Right*". Salesmen and Promoteis write 
^dum Fisher Mfg. Co.. 1^.3G. St. Louis. MLssourl. 

AGENTS: Big money selling great household Invention. 
Sample 2.5c. Particulars free. Welwter & Company, 2935 
North Chirk Stre<-t. Chicago. 

$10 D.AILY reflnishlng chandeliers, brass be<ls. automo- 
biles, by new method; producing amazing results; no capital 
or experience necessarj'. Particulars free. Gunmetal Co., 
Avenue F.. Decatur. Illinois. 

AGENTS — $30 to 5100 a week. Free samples. Gold 
and silver sign letters for stores and ofT.ce windows. Any- 
one can p\it on. Liberal offer to general agents. MetJilllc 
Letter Co.. 400 N. Clark. Chicago. 

AGENTS— >'ake S5.00 to $20.00 a day selling guaran- 
teed silk hosterv and underwear dlrtrt from factory to 
wearer. Live agents wanted everywhere. Write today. 
c. & D. Company. Dept. 10. Grand Rapids. Michlgan- 

WERE You Ever Offered a C;rocery Store? OurProposT- 
tlon Is Better Let ns tell you how you can handle Hour, 
Canned Goods. Prox-lslong. and entire line of groceries, as 
well as Paints. Roofing. Stock Foods. Automobile and 
Mnrhlnprv Oils and Grea-ses. No rent to pay. No invest- 
ment in stock. L,TT:e orders t.iken from samples. Gotids of 
cuiiranteed and proven quality. Selling experience not 
neressnrv, \'ery nroPtahle work for "workers. Address. 
Ulteheork Hill Company. Dept. 220. Chicago. Illinois. 
Reference: Anv ImnV or exniess company. 

INSY'DE Tvres. Inner armour for .\utomoblle Tires, 
prevent punctures and double mileage of any tire. I-iberal 
profits. Details free. American Accessories Co., Dept. 
07. Citiclnnatl. Ohio. 

MAKE and Sell "Your Own Goods. Machinery unneces- 
sarv Expert Chemists ad\'i8e. Speclsl attention to be- 
ginners Write for Formula Catalog. Elmer Mystic Com- 
panv, Wa■^lllngf■>n. D. C, 

NEW Cheek Protector. Good acent*B proposition. 
Sample 2.')C. Brackhlil. 1307 McFerrnn Street. Philadelphia . 

PATE>JTS. Write for Free Illustr:ite<I Guide Book. 
Send sketch or model for free opinion of its patentable 
niture. Highest References. Prompt Attention. Reason- 
able Terms. Victor J. Evans & Co.. 174 Ninth. Washington. 
Olsirict o f Columbia. 

KEROSENE Burners for Furnaces. Cook and Heatinc 
Ptn\-es. Economy Mfg. Qompany. filG West Monroe, 
Chicago. 



A Screw-Driver with Two 
Angle Blades 

ONE of the most handy screw- 
drivers to have in one's tool-box 
is the angle blade, which has three 
edges. To make it, draw out the point 




The three edges of this screw-driver blade 
make it adaptable for any kind of work 

quite wide, and grind the edges at an 
angle of 25 deg. to the center line of 
the screw-driver. 

When the side edges are used, the 
length of the screw-driver makes a 
leverage for starting or turning tight or 
close fitting screws. — Edwin M. Davis, 



Weighing Large Articles in 
Instalments 

SOMETIMES one desires to weigh 
an article too heavy for the scale 
at hand, or too long to rest on the plat- 
form. In such cases, it is possible to 
resort to the trick of weighing first one 
end of the article and then the other. 
In the illustration the entire weight of 
the shaft C is supported at the two 
points A and B, and if there were two 
scales, one under each point, the com- 
bined amounts w'ould equal the total 
weight of the shaft. With one scale 
the same result can be obtained by 
weighing first one and then the other 
and adding together the two amounts. 

To obtain the greatest accuracy, it is 
necessary that the shaft rest on the 
two A-shaped supports. The one not 
on the scale should be blocked up on a 
level w^ith the scale platform D, A 
chalk mark should be made on each 
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Supporting an article so that it 
can be weighed one end at a time 

end of the shaft where it takes a bear- 
ing. One end ehould be weighed, and 
the amount recorded. The shaft 
should then be turned end for end, 
and placed so that the chalk marks 
correspond with the bearings. The 
second weighing should be added to 
the first, and the total will be the cor- 
rect weight of the article. 

A freight-car may be weighed on a 
scale that is too short or too light by 
weighing first one set of trucks and 
then the other. — W. H. Sargent. 



. wHUary, lifiy 

Gutter-Spout Directing Water 
into Two Trenches 

FARMERS in irrigated districts 
frequently experience difficulty in 
making water flow into two different 
lateral trenches when tlie supply is 
obtained from one hydrant. Usually 
the soil under the spigot is washed 
away, and the water, seeking the low- 
est level, is soon flowing into one 
trench only. 

A Western ranchman has effectively 
solved this problem, and at the same 
time has found serviceable use for a 
lot of old tin gutter troughs which were 
discarded during recent repairs in his 
house. The troughs, as illustrated, 
are cut into 2-ft. lengths, and into 
the middle of each piece a semi-cir- 
cular sheet of tin is soldered. The 
irrigation guide when completed is 
embedded in the earth, with the cen- 
tral tin member directly in the center 
of the stream coming from the faucet. 

Obviously the flow of water is evenly 
divided and sent into the two trenches 




By means of a division in the gutter - 
pipe, water is deflected in two directions 

as desired. The earth beneath the 
hydrant is protected from erosion. 
Another great advantage of this simple 
device is that it permits alteration of 
the flow between the two trenches by 
merely moving the trough slightly in 
either direction. --^John Edwin Hogg. 



How to Prolong the Life of 
Flashlight Batteries 

THE life of a flashlight battery can 
be increased if it is treated in the 
following manner. Before installing 
a new battery, take out the individual 
cells and give them a coat of sodium 
silicate, or water-glass, as it is com- 
monly called. The entire cell should 
be coated, with the exception of the 
brass cap on the carbon and the bot- 
toms. After drying, the battery may 
be reassembled and put into service. 
This treatment prevents the drying 
out that always shortens the life of 
dry cells. — Thomas W. Benson. 



PATENTS 



IF YOU HAVE AN 
INVENTION AND DESIRE 
TO LEARN HOW TO 
SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
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ANewGame - Catapulting 

By (Kgiles M. Miller 




ANEW game has been devised, 
involving the old war tactics 
of catapulting. The device is 
known as a catapult. Instead of 
throwing stones or arrows, rubber balls 
are propelled distances ranging from 
2 to 75 ft. ; and, instead of city walls, a 
skeleton target lies flat on the ground. 
The target is usually placed by an 
opponent, and is located at an unknown 
range, but within the limits of the 
catapult. 

The catapult has a moving lever 
A (Fig. 1) that is hinged to the base 
B and a strong spring C to draw it 
forward quickly. In the lever are 
cuplike holes in which a ball is placed 
after the catapult has been set, and 



when the lever is released it casts the 
ball forward. 

If the lever has a full swing, it will 
cast the ball forward, but very little 
upward, as shown in Fig. 2 ; and, while 
the ball will be projected with con- 
siderable force, it will not go so far. If 
the lever is stopped part way forward, 
the inclination of the lever will de- 
termine the direction the ball will 
take, usually at right angles to the 
lever, or will leave it at this angle, 
which is shown in Fig. 3. If the lever 
is stopped far back, the bfiU will be 
flipped up in the air, but will make lit- 
tle progress forward, as will be seen 
in Fig. 4. The setting, therefore, that 
propels the ball for the greatest 




O 




Tig2 



' ^ ng.3 




Details of the pieces for the making' of the catapult and the assembled parts, 
with a diagram showing how the position of the lever affects the course 
of the ball. When the lever is vertical the ball shoots forward but not upward 
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distance will be with some elevation 
but not sufficient to waste energy in 
merely getting height. It is easy to 
understand why there are so many 
possibilities of range in the game. 

There are many combinations that 
may be effected by the device. The 
lever may be drawn down to the last 
notch of the catch D (Fig. 1), or it 
may stop at two other points or 
notches, giving varying tensions as a 
starter. As mentioned, the lever may 
be allowed its full swing to the vertical 
position, where there is a permanent 
stop, or it may be stopped at several 
points by inserting a rod in the holes 
of the box. The holes are labeled 
E, F, G, H in Fig. 1. 

Other Combinations 

There is another series of combina- 
tions that may be used as distance 
modifiers. The three pockets shown 
in the lever (Fig. 5) have a varying 
effect from the longest to the shortest 
radius of the lever. The outer pocket, 
/, will cast the longest distance, be- 
cause its arc is greatest, and the inner 
one the shortest distance, because its 
arc is smallest. These conditions 
make variations in the former combi- 
nations. For instance, if the lever is at 
full tension, the stop at F, and the 
ball placed at K, the cast will not be 
so great as it would be if the ball were 
placed at /; and so on. 

Another variation of conditions is 
formed in the use of a hard and also 
hollow rubber ball. Three other 
conditions may be obtained by the 
elevation of the front end of the cata- 
pult by means of a brick. Raise it to 
the height of a brick flat, on edge and 
on end. 

Much experimenting is possible with 
all these combinations, and it is a good 
study for a boy. If records are made 
of try-outs, considerable calculations 
may be made. In try-outs three casts 
should be made, the results added and 
divided by three for the data record. 
If an operation is faulty, it should not 
be counted. The try-outs should all 
be recorded in good form for future 
reference. 

To Construct the Catapult 

The base B, Fig. 1, is 24 in. long, 
3^x in. wide, and 1^-4 in. thick. The 
sides are each 15 in. long, 8 in. wide, 
and '^^ in. thick. It is best to cut 
away the base for the length of the 
side pieces, as shown in Fig. 6, for 
appearance, and the front ends of the 
sides rounded at the top on a l)/2-^n. 
radius and the back curve to corre- 
spond to the movement of the pro- 
pelling lever, which has a radius of 6}^ 
in. The center of the back curve is on 
a line with the upper side of the base 
and at the bottom end of the lever. 

The propelling lever A, Fig. 1, is 13 
in. long, 2J4 in. wide, and in. thick 
and is hinged to the base with a large 
strap or door hinge less than 2 in. wide. 
The front face of the lever, when stand- 
ing in a vertical position, is 8 in. behind 
the front end. Three pockets 1 in. in 
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diameter are cut in its front face. 
These pockets should be in. deep. 
These may be bored with an ordinary- 
bit, but it is better to use a spoon- 
bit. The center of the first pocket is 
l^i in. from the upper end, the second 
IJ^ in. from the first, and the third 
1}^ in. from the second. 

For the top of the box a piece of 
wood ^ in. thick and as wide as the 
inside measurement of the box, for 




The catapult with the arm drawn back 
and the ball in place for throwing it 

this catapult 7 in. long and 2}4 in. 
wide, is fastened in 1 in. down from 
the upper edges of the side pieces and 
1 in. back from the front end. This 
makes the last stop for the propelling 
lever. It also carries the spring. 

The spring is a very essential part 
of the device. It is a 1-in. closed 
spring 2^2 in. long, not including the 
loops at the ends. Such a spring can 
be purchased from a hardware store. 
If it is difficult to obtain a spring just 
the right length, one may be made 
from a longer length by cutting it off 
and turning up a loop at each end. 
The spring is shown in Fig. 7. The 
attachment must be very secure. If 
eye-bolts, as shown in Fig. 8, are used, 
there will be no future trouble. These 
are not always available, and a large 
screw-eye may be used instead. The 
forward bolt or screw-eye is located 1 
in. back from the front end of the upper 
piece in the box, and in the center 
lengthwise. The bolt or screw-eye in the 
lever is placed 3 in. from the lower end. 

Method of Procedure 

Since the spring loop will not reach 
the eyes of the bolt or screw, it must 
be stretched to hook in place. This is 
not easy to do. Make the attachment 
to the lever first, and then loop a strong 
piece of cord on the other hook and 
draw it through the box. Full it to 
place, and with a screw-driver or other 
metal tool force the spring to one side, 
kinking it a little until the hook starts 
into the eye, then release the cord. 

The sides of the box should be held 
together while boring the holes. This 
is done before they are nailed to the 
base. Be careful to bore the hole in 
straight, that is, at right angles to the . 
surface of the board, boring through 
both in one operation. If the holes 
are ^ in. in diameter, a ^-in. pipe 
may be used for the stop. The pipe 
may be 6 in. long. The holes must be 
located so that they will be outside 
of the arc of the spring. To be sure 
of it, make the locations 134 in. from 
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the outside edge of the semi-circle on 
the side pieces. 

The catch and release for the lever, 
when drawn down, must be simple and 
effective. The pull on the catch should 
be straight up from its hinge. A piece 
of soft steel 7 in. long, 3 9 in. wide, and 
3/32 in. thick will be found very 
satisfactory. A hole large enough for 
an 8d common nail is drilled 14 in. 
from the lower end, and a similar one 
3^ in. down from the upper end. The 
notches are shown in Fig. 9. These 
can be filed into the metal, but a quicker 
way is to use a hack-saw. A wire and 
ring (Fig. 10) are used to pull the catch 
back for the release of the lever. 

The catch-bar is inserted in a slot 
that may be made in the base with a 
compass saw after some holes have 
been drilled as starters. The holes 
must go all the way through, especially 
where the catch-bar is inserted. A hole 
is drilled in the side of the base to the 
slot where the hinge is located. To 
locate the catch-bar, draw the propell- 
ing lever down to the base, then draw 
a line across the base at the end of the 
lever, which locates the front edge of the 
catch-bar. This bar should stand in a 
vertical position when in use. There 
should be a small metal bar projecting 
! 8 in. over the end of the propelling lever 
to make a good surface for the catch. 
The wood will not stand the wear. 

When It Is Ready for Use 

The device at this point is complete 
as far as casting the ball, but some 
careless person is apt to give the 
lever a hard knock if there are no 
guards provided. The guards shown 
extend to the end of the lever. They 
are made of flat iron. It will require 




After the throw the arm stands 
in an upright position against 
the stop placed through the sides 

about 6 ft. of 3^ in. metal 3 s in- thick. 
Two holes in the rear and one in the 
front end are drilled for screws, and 
to have the heads flush with the sur- 
face they should be countersunk. The 
whole device will present a better 
appearance if it is well painted. 

The target may have an irregular 
form like the walls of a castle; or 
it may be made up of three laths laid 
end to end; or a folding target may 
be made. One person can obtain 
amusement, but it is more interesting 
to have an opponent whose business 
is to lay the target at an unknown 
distance from the catapult and return 
the balls to the operator. 
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Each turn consists of three trials. 
To make a score, the balls must hit 
the target, frame included, before 
striking the ground or other object. 
The first hit counts 10, the second 5. 
,With another turn the target should 
be moved to a new location. The 
game consists of ten rounds for each 
side, not counting repeats. If more 
than one person plays on a side, they 
take turns. 



A Combined Knife and Gouge 
for the Woodworker 

WHILE at a Western summer 
hotel, one member of a party 
wanted some embroidery hoops, and 




The end of the blade is ^"^'"9 edge 
turned over and sharpened 
so that the cut is made r- o 11 

by drawng the knife P 

an old Indian was induced to make the 
hoops. The hoops were made as 
ordered, but it was the tool the Indian 
used to make them that excited in- 
terest. 

It was a combined knife and gouge, 
made out of a thin-bladed kitchen 
knife that had been curved at the end 
and then bent over and sharpened 
all along the edge and around the 
bend. The knife is shown in Fig. 1, 
and the bent end in Fig. 2. The way 
to use it is shown. in Fig. 3. The depth 
of the cut is regulated by the angle 
at which the knife is held. 

Timbermen use similar tools for 
marking lumber, and the Indian may 




Fig. 3. How to draw the kni.'e over the 
board to gouge out and make a depression 

have taken the idea from them. But 
the little knife he used was a most 
convenient tool and not difficult to 
make.— TuDOR Jenks. 



How to Make a Mat Surface . . 
on Aluminum 

TO impart to aluminum the appear- 
ance of mat silver, this simple 
method will be found very satisfactory. 
After thoroughly cleaning the article, 
plunge it into a hot bath consisting 
of a ten per cent solution of caustic 
soda saturated with common salt. 
Permit it to remain in the prepared 
solution from 1.5 to 20 seconds, then 
wash and brush it. Place it in the 
solution again for half a minute, wash 
it, and dry it in sawdust. 



"See Here, Tockstein, 

We Need You in Our Business" 



How aPatriotic Letter Carrier Came to 
be Deluged with Fine Business Offers 

In Fresno, California, there is a 
wide-awakeyoung man named Tock- 
stein. Until recently, he wore the 
blue-gray uniform of the Post Office 
and delivered letters for Uncle Sam. 
He was ambitious, and he knew that 
to get on he must not look for aid 
outside himself but within. 

He had very litllc time ami he was always 
very tired when he was through with his 
day's work. But he found a way — and that way is 
open to you too. The first rosult oi liis new way wa3 
tliat he sold .'(7,744 thrift stamps in one day — break- 
ing all records — simply because he had learned a new 
way to do the work of three people in one short day 
without getting tired. 

And the next result was that because of his record- 
breaking feat, he has had offer after offer from respon- 
sible business houses at a big increase in Kilary. He 
ha-^in't decided yet which to take- — they are all so good. 

Now what he did was simple. He sent a coupon 
like tlie one at the bottom of this page for 




EMERSON COURSE 

IN PERSONAL EFFICIENCY 

What It Has Done for Others It Can Do for You 



R. S. Howland. who owns fnilt grovr« tn tlortda. fuund 
that It Kave him 24 hours more a week — a whole day. 
SupjMwe you hart one day more a week in which tn make 
money, or to play golf, or to run your ear? R. P. Bmne, 
a wrocer of CiJirornla, Kot S3.(KM»a year extra in Income and 
cut down his workloK hours. E. L. Swanaon. Secretary uf 
the Kort Pitt Chocolate Company. Inc.. got a 334 7 ralao 
III salary. E. Q. Cannon, PrcfitUeut of the Salt l ake 
Stamp Company, learned how to quit before qullllun lime. 
Aud m it Koe8 with 25.00t) men all over the I'nlted States. 
What you get out of eUlclenry Is what you want to get 
whether It Is lebure. health, money, or peace of 
that thing you Hod In it. 

This Book — 20 Chapters — 



Hiirrington Emerson has applied these prlnripleB to y 
over 2(M) factories, ralh-oads, and other organ! a- y 
tions- They are studied by elTlrirnry rntrlneers In 
America, in EnRland, In France, and In other ^ 
coumrlpB who have learned them from Emerson. * 
Everyday that you work wronc is a day ^ 
taken out of your future aueresM. Send ttie ^ 
coupon today. It costs you nothing and ^ 
may mean the doorway to a great new > „ „ 
future (or you. ^ i 19 



In Colors — 
Illustrated 



FREE 



Send for this book. It telLs you how to \\i 
take "A Short Cut to Success." Some of the V 
Chapters: What is E.llclency? For whom is 
Einclency? How you are taught Enidency. 
Are you ear-minded or eye-minded? Most futl- 
uree are due to KUfss-work. Vou use only half 
your power. To what do some men owe their 
success ? 

Send This Coupon W^XlTA V 

ahead and put you on the road to leisure and suceesa 
It will give you a wider view of your business. This 
Course is not an expense. It isn't even an investment 
for future returns. It pays for itself with the lirst nnso 
of the first lesson. 




y REVIEW OF 
^ REVIEWS CO. 
30 Irving Place 
New York 



Send me particulars about 
your course in Efficiency and 
Story of Emerson, and your 
rctf book, "A Short Cut to 
uccess." This puts me under 
bligation. 



Name . 



Scnrf fox Ihh hrt book now anJ 
ttarl on m new mnd sure tomd 



Address. 



REVIEW OF REVIEWS CO. / 

30 IRVING PUCE, NEW YORK / OcCUpbtUv! 



ELECTRICITY MADE SIMPLE 

A book devoid of tectinicalities. Simple, plain and 
understandable. ?1.00 Postpaid. 

Popular Science Monthly, 225 W. 3Sth St., New York 



ARMATURE AND MAGNET WINDING 

By Horstmann & Tousley 
A necessary book lor Electricians. Full facts and 
diagrams, 51.50 postpaid. 

Popular Science Monthly. 225 W. 39th St., New York 



An Easy Way to Make Money 



Don't be content to plod along on a small salary. Be Inde- 
pendent. Go in the tire repairing business and make $60 or more 
a week. One man made J45 the first day he received his outfit. Other* are mak- 
ing $25 a day and hundreds of wide-awake men are making $200 to $500 
a month. 

No experience needed. We teach you how. Very little capital required. But 
slight risk, as every car owner in your town is a poiisible customer. Jobs are plen- 
tiful because tires blow out and puncture every day. 

Tiro Repair Ouifii, $70 

will do at much and as perfect work as tha big 
S2S0 to SSOO vulcanizing outfits. A boy can vulcan- 
ize iMTfertlv with thlf» sirnj)!*' machine It's the only 
vulcanlzer that has Automatic Heat Control. Tl must yulcnnlze lun rlRht- It can t 
undercure or overcure a ilrf Tle(iiUre3 no watchlnK or rcKUlattnt;, Vou can learn to ao 
expert tire \Tilcanlzlnc in hiiir an hour with the Shaler. 

■*HOW TO OPEN A TIRE REPAIR SHOP" 
and complete C'atatou. which (rlvea full Information. 
WRITE QUICK BEFORE SOME HUSTLER GETS AHEAI> OF YOU. 

A. SHALER COm 2100 Fourth Street, WAUPUN, WIS. 




WRITE FOR FREE BOOK 
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HIGH SCHOOL 

COURSE IN 
TWO TEAIIS 



you JIM BJiDLT if you lack 

HANDICAPPED HighSchool 
HMiiw ■'EW training. 

You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

nr rouRSELF for a 

BIC FUfUDE "^his Course. 

^ which has been 
prepared by some of America's leading pro- 
lessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers allsub- 
jects given in a resident school and meets aU 
reguirements of a High School training. 
From the first lesson to the last you UK 
carefully examined and coached. 

USE SPADE TINE ONLy 

Most people idle away fifty hours a week. 
Probably you do. Use only one-fifth of your 
wasted hours for study and you can remove 
your present handicap within two years. You 
will enjoy the lessons and the knowledge 
you will gain will well repay the time spent 
in study. 

TAKE 10 USSONS 

^Wfc Wil So that you may see for 

^PBCH!f yourself how thorough 
■i iWi^BBH and complete our train- 
. , , ing is. We invite you to 

take ten lessons m the High School Course— 
or any Course of specialized training in the 
Coupon below — before deciding whether 
you wish to continue. If you are not then 
satisfied you are not out one cent. We abso- 
lutely guarantee satis/action. On that basis 
you owe it to yourself to make this test. 

Check and mail the coupon NOW for full 
particulars and Free Bulletin. 

ANEDICAN SCHOOL 

or COKKUMNBIHCI 

Dept H-1201 Chlcato , lUinoi* 



i;,\IM>;C-TIIl. KEY TO bUCCtSb 



Please explain how I can 
qualify for the position ' ~" 
marked x 

.High School Gradaate Lawyer 

.Electrical Engineer ....Buoiness Manager 

.EIec.Lisht& Power Sopt Certified Pub. AccoanUnt 

Hydroelectric Eneioeer Accountant and Auditor 




....Telephone Engineer 
....TeleffTaph Engineer 
...Wireless Operator 
... Architect 
..^uildinff Contractor 
..Xivll Entrincer 
....Stractural Engineer 
....Mechanical Engineer 
....Shop Superintendent 
-Steam E^trineer 
...Draftmap wl Desfffnar 



..Bookkeeper 

Stenofirapher 

Fire Insurance Expert 

Sanitary Engineer 

....JIaster Plumber 

Heating and Vent. Engineer 

.....Automobile Engineer 

Automobile Repairman 

.....Airplane Mechanic 
...-General Education Coume 
»»Cominoo School Bntncbes 



Name. 



Popular Science Monthly 

A Combination Stock Barn Under One Roof 



THE principal building on a farm 
may be a combined cow, horse, 
and calf barn, as illustrated. It is 
laid out in the form of a cross; not that 
this is the most eco- 
nomical shape to build, 
but it costs less than 
separate buildings. 
There are other good 
reasons for this shape. 
Having so much of his 
work under one roof 
saves much labor for 
the farmer. In some 
States the dairy regu- 



36-0' 



loaded on the wagon or spreader either 
in the barn or outside. 

The mow floor plan shows how the 
hay is put down through chutes at 
points where it is 
most convenient for 
feeding all the 
stock. The large 
grain-bins have 
spouts in the cor- 
ners near the wings, 
so that the grain 
may be delivered 
close to where it is 
fed. It is taken up 



AddicM 



lations will not allow the 
young stock and horses 
to be in the same room 
with the cows. The 
cross-shape plan gives a 
three-in-one stable ar- 
rangement, bringing 
them together so far as 
the chores are concerned, 
but keeping them sepa- 
rate by merely closing 
the sliding doors. 

Where a number of 
cows and several horses 
are kept, and there is 
young stock, this makes 
an ideal arrangement for 
housing them and for 
storing hay for feed. 
There are driveways 
each way through the barn, 
none of the space is wasted. 




and yet 
There are 

steel tracks to carry the ensilage and 
the manure, which may be put in the 
yard by means of the swing boom, or 



covCKED possnct «-Hny reaCK 



'3~ 



DUTCH DOOR3 

through the door 
near the silos by using 
a rope and the steel 
track. The large 
mows have no tim- 
bers in the way of 
handling the hay, 
either when filling 
them or in taking 
the hay out, as this 
is a plank truss barn. 

The large mow 
holds 110 tons and 
the smaller ones 40 
tons each. By the 
covered passageway 
the center of the 
mows may be reached 
even when the large ones are full to 
the peak over the passage and grain- 
bins, as well as over the cows. 

As there is only one way to enter 
the mow through the feed-room of one 
silo, the upper part may be locked 
by fastening one door. There is a 
water-tank in the horse stable, and 
water-buckets for the cows; and water 
may be piped to the stock pens. 

The track in the horse stable runs 
into the harness-room, and a carrier 
can be arranged on which the heavy 
harness may be hung and all shoved 
back out of the way. — John Upton. 



The cross-shape has its 
advantages for making 
a combination stock barn 



Plan of the mow for storing the hay 
and the location of the grain-bins 
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Renovating and Restoring Luster 
on Aluminum Ware 

DISCOLORATIONS may be re- 
moved from aluminum ware and 
the original luster restored if the fol- 
lowing directions are carried out. 
Wash the discolored pieces in a solu- 
tion composed of 30 parts of borax dis- 
solved in 1000 parts of water, adding 
a few drops of ammonia, and then dry- 
ing them thoroughly. 



Cci. 



January, 1919 

A Simple Base fcr a Small 
Battery Lamp 

AS it is often desirable to use small 
L battery lamps when no base is 
procurable, a temporary base can be 
easily and 
quickly made. 

Saw a com- 
mon spool in 
half, and ream 
out the hole un- 
til it will thread 
in the base of 
the lamp. A 
small screw in the side of the spool 
serves as one terminal. The other 
consists of a spiral wire extending up 
in the bottom of the hole and attached 
to a screw in the opposite side of the 
spool. The construction of this small 
battery lamp can be readily seen in the 
illustration. — L. B. Robbins. 




SPOOL tND 
TCEMINflLS 

.rein:; wet 

A spool end is used for 
a minature lamp base 



Sliding Resistances Made in a 
Solution with Zinc Plates 

IT is essential in some experiments to 
have a varying resistance in the 
electrical circuit by a gradual, con- 
tinuous process, and not by steps. 
There are two convenient forms of 
sliding resistances. One is a long re- 
sistance wire stretched backward and 
forward across a square wooden frame. 
Contact can be made at any point by a 
suitable sliding binding-post. 

The other consists of a tall vertical 
cylinder of glass containing a con- 
centrated solution of zinc sulphate,, 
and having as electrodes at the top 
and bottom two zinc plates, one of 
which is movable up and down and 
can be held at any desired point by a 
suitable clamp. — Peter J. M. Clute. 



Clips to Carry Policeman's Club 
on Motorcycle Handle-Bar 

ANEW YORK motorcycle police- 
man has invented a very useful 
device for holding his club on the 
handle-bar of his machine. The de- 




The clips on the handle-bar 
makes a convenient place for 
carrying the policeman's club 

vice consists of two clamps fastened 
to the arms of the handle-bar. The 
club is easily slipped into the clips, 
and the spring in the metal holds it 
solidly in place. 

The club is in a handy place, and can be 
taken up quickly whenever it is neces- 
sary to use the club. — Peter P. Lembo. 



Make Your Mind a File — ^Not 
a Pile — ^Stop Forgetting 




By Prof. Henry Dickson 

S yourmind like bashfulness — enables you to address 8B 
audience intelligently without notes. 



PROF. 

UKNUY DICKSON 
Ameriea*» foremori avihorilp 
onMemory Training and Prin' 
cipal of the Difknon Mrmory 
School, Uearst iltdj., Chicago, 



A a scrap p\\c — 
heaped up with a 
lot of unrelated, 
unclassified, unin- 
dexed facts? When 
you want to re- 
member a name, 
place or date, must 
you grope uncer- 
tainly in this mlxcd- 
up pile seeking in 
vain to locate the 
desired informa- 
tion? And finally, 
in embarrassment, 
give it up? Sum- 
moned on any oc- 
casion to give facts 
and figures — docs 
your mind become a blank ? Whensudden- 
ly called upon to speak — do youseck wildly to 
collect your thoughts— utter a few common- *"""•'"■"""—" 
place remarks — and sit down — humiliated? 
Witliout Memory, all Ihc knowledge in tlic world 
becomes worthless. "Stop Forgetting" makes 
your mind a file — not a pile, 

I CAN' MAKE YOUR MIND AS SYSTEM.\T1C 
AND FORGET-PROOF AS A CARD INDEX HLE 

— mas^ter of your 
mind's infinite ram- 
ifications — instead of 
a victim of its dis- 
ordered details. My 
course of Memory 
Training perfected 
by 20 years' exper- 
ience, is universally 
rccognizedasthe 



IMPORTANT NOW 
No time has been more opportune than the present 
to train the memory and the powers of eoncentra- 
lion. The soldier needs this training to help him to mas- 
ter quickly the multitude of technical instructions which 
are partof his military <iiscipline. The man whn remains 
at borne needs this training because business from 
now on will be more in- 
tensive than ever before. 
Every man in every place 
will find a reliable, effi- 
cient memory an asset of 
the utmost value. \Vhat- 
cvcrraay be your position, 
send now for information. 

DICKSON MEMORY 
TR.\iMNG HAS 
llEU-ED 
THOUS^VNDS 
Mail coupon or send 
postal {or statements 
from students who had 
exceedingly poor mem- 



to perfection — and men 
with remarkably 




The Diekson Trained mi'nj 
ta 08 well ordered ai a^crots. 
^indexed jite. 




. good 

memories, who made 
them even be Iter. Give 
me 10 minutes daily, 
and I will make your 
mifid an infallible cfasst. 
ficd index, from which 

you can instantly select facts, figures, names, faces, ar- 
guments. Ftrfcctyour memory ana youcancommaiuiwhat 
salary you will. 

SPECIAL OFFER ON "HOW TO SPE.\K IN PUBLIC'S 
This de luxe, handsomely illustrated, richly bound 
book — regularly priced at %2 — free to every 5tudenf 
who enrolls. The book 
will train you to think on 
your feet — to cxjpress your- 
self clearly, logically and 
convincingly, whether talk- 
ing to one person or a 
thousand. 



Tht arerage mind ntcnhlet 
a scrap pile. 



lie. My system so 
thoroughly trains 
the memory that 
you will be able to 
classify impressions, ideas, names, facts and 
arguments and'have them ready at a mo- 
ment's notice. 
It developes 
concentration 
— overcomes 
self - con- 
sciousness. 



GET 5IY BOOK ON 
"HOW TO.REMEMBER" 

, . \ . J Simply send your name and 
system OI its kind address on the coupon or 
now before the pub- ' ' " 



most thorough, prac- 
tical and simplest 





postal for this remarkable 
look. 1 will also send you 
a free copy of my tmiquc 
copyrighted Memory Test. 

j^of. Henry Dickion. Principal 
I Dickson School of Memory 

I 1929 Hunt Bulldins, Chicago, III. 

Send me your Free Book "How to RetnembCT." alM 
particulars how to obtain a free copy of Dickson's "How 
to Speak in Public," also Memory Teat free. 



STREET 
flTY 



STATE 




Ukuieia, Guitar, Handolln, Comt or Binja 



Wdoderf ul naw tjelcm of te&cliing noU? masic by tiiail. To finl 

Eapilfi iu e.-ich lu«'«lttf. wo'll fcivA a |~.*0 superb Vluliu. Hncdolin. 
kulele.OuiLir, UswaiiAnOuitiir, Cornet or UadJo abenlutely f ree. 
Very small charge for leamnt onlr ez|t«D8C. We guarnotorsuccesi 
or no cliarge. Completooutfltfroe. Writs fttoDC^— no oblleatiua. 

tUHBEILiUia tCNOOL OF lOtiC. Bipt. 402, CHICASD. ILL 



Build Your Own PHONOGRAPH 



Ifs Easy Wilh Our Help 

A tmw hour* (ntereatinr work 
SMvm many dollars and gires jrou 
B machine exactly to nuit your 
Idaals. Wf fumi«h motors, tone 
itrniB. rase materiBi, bliK- printa 
and lull inHlrucUons. I'layit any 
record. You can make fine pro- 
fit bulldins pbonoKTapha tor your 
frienda. 

Write Today for Our Free 
Blue Print Offer 

CHORALEON CO. 

COl Monger Bldf.. Elkharf . LmI. 



SAve 

OVER 
HALT 




Red Seal Dry Batteries Are Guaranteed 

to give absolute satisfaction for Automobiles. Motor Boats. Gas or 
Gasoline Ensinc iRniiion. Medical Batteries. Telephone. Door 
Bells, Annunciators, Wireless Apparatus or any other open circuit 
work. 

ASK YOUR DEALER 

Send for Our New Edition of Onr Catalog A28 

Tt will be porket disc, 8x4'^ and will contain 248 pAce« mith over 1.100 
niustrationf). describins in plain, clear lauKuas*' nil about HpUs. Piwh Biitrnns, 
BfttteriM, Telephone and Telecraph Material. Eleoirir Toyi*. Rurclar and Firo 
Alarm Contrivanrca, Electric Call Bella. Electric Alartn Clocks, MMical 
Batierieii. Motor Boat Horns. Elertrically Heated Apparktua. Battery Con- 
nectars. Switcbcf. Batt«ry Gaupes. Wireleu Telesraph I nut rumen ta, Ixnition 
Supplies, eto. 

MANHATTAN ELECTRICAL SUPPLY COMPANY, Inc. 

NEW YORK, 17 Pirk Plice CHICAGO, IM So. WelU Si. ST. UMJIS, HOC Pine Si. SAN FRANCISCO. 6M Miuion Si. 
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BROWN'S 
BRONCHIAL 
TROCHES 

■ ORE throat, coughing, hoarse- 
ne*s, loss of voice, bronchial and 
asthmatic troubles are quickly fc- 
lieveti wi thBro wn 's Bronchial Troches. 
Not a confection but a genuine rrmedy 
with seventy years of success back of it. 
Contain no opiates or other harmful ingredi- 
ents, hence are especially fine for adulu and 
diildren. 

May be carried in vanity case or vc:t pocket. 

Four sizes, / jc, J5f. 75<' ^ j, 

at alt aruggiitu > 
John I. Brown & Son -v 
Boston, Mass. 

Safe 
Handy 
Dependable 




MAKE YOUR BIKE A 


MOTORCYCLE^ 







at a small cost, by using 
our attachable outfit. Fits 
any Bicycle. Easily at- 
tached. No special tools 
required. 

"Used Hi« Four Years" 

Harry A . Hyait. of Boreas River. New 
Yort. wrilea: "About four ymrs ago 
I recetted mv motor atiachmau. and 
V!i$h to say thai I am saiii/Jed triih U 
in etery irau. for U has ceriainlu airm 
me good scrrlie. Anj/one uanttnij a 
moiorcyrle or nttachment, J wouJd rec- 
ommend them to the Shaw Manufact- 
uring Co." 



list and free booklet, fully 
descrlbinK the SHAW Micycic Motor At- 
tachment, Motorcyclea all makes, new 
and accoQd-hand. S35.00 up. . 

SHAW MANUFACTURING CO. 

Dept. 169 GALESBURG, KANSAS 



"I Would Not Part 
with it for $10,000" 

So writes an enthusiastic, grateful cus- 
tomer. In like manner testify over 
100,000 people who have worn it. 
Conserve your body and life first. 

The Natural 
Body Brace 

Ch'ercomes WEAKNESS and 
ORGANIC AILMENTS of 
WOMEN attd MEN. De- 
velops erect, graceful figure. 

Brings restful relief, comfort, 
ability to do things, health and 
strength. 

Wear 1 1 30 Days Free at Our Expense 

I>nes away with the strain and pain of atandloR and 
walklnc. replacea and supports mlgplaf ed tntern;il orRiiM ; 
reductt) fnlHrsed iibdomeii. Btr:ilKhteiLs und streiiBthens the 
back: corrects stooping shoulUe-s; develope Iudka. chost and 
buat: relieves backafhe. curvatures. nervoiiBncas. ruptures. 
coQStlpatioo. Comfortable and easy to wear. 

Keep Yourself Fit 

Write today for lllustratod booklet, moasuremcnt blank, 
etc., and reiid our ver>' liberal proposition. 

HOWARD C. RASH. Pres. 
NATinUL BOOT BRACE CO., 241 Rask Bnldbf. SAUNA. KANSAS 




AGENTS 



Only One in the World 
KEROSENE ^^r* BURNER 

Make any stove a gas-stove. Burns just like gas . Cheap" 
est fuel known. Wonder- 
ful labor saver. Safe. No J^' 
kindling to cut — no coal 
to carry — no ashes to 
empty. Everybody delighted with it. 

The hUth price and Bcarcity of coal makes Ihla burner sell 
ererywhere. Agents juat coining money. Write for agency. 
Thonuts BuriMr Co., S47 Gajr St.* Dayton, Ohio* 





How to Make a Half-Model Battleship 

Plans and the way of cutting out the blocks 
to make a relief half-model battleship 

By Joseph Brinker 



HERE you are, boys. The illus- 
trations will give you all the in- 
formation you need to know how to 
make a half model of one of the most 
modern battleships. All that you will 
need are wood, glue, paint, some tools, 
and a desire to have a model that will 
be an excellent ornament for your den. 

When you read of the patrol work 
Uncle Sam's great overseas fleet is 
performing in the North Sea, and of 



somewhat similar to those used in our 
navy. This is not an exact copy of the 
United States ships, since the plans of 
all navy vessels must be kept secret so 
that enemies may not obtain any in- 
formation that will be of assistance to 
them. Nevertheless, the boat shown 
is modern in every respect, formed to 
give great speed, and long enough to 
give the necessary displacement for 
carrying the largest gun battery now 
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Cropeller shafts f-. ■ 

The section of the midship, showing how to lay out the different curves from stem to 
stern by the letters and figures representing the cross-section location on the elevation view 



perhaps some big sea battle which 
our sailors and those of the Allied 
navies staged sometime before the 
Kaiser acknowledged that he was 
beaten for good, think how proud 
you will be if you can show your friends 
a fine model of the type of super- 
dreadnaught which played the most 
important part in the fight. 

The illustrations show a super- 
dreadnaught of the battle-cruiser type. 



afloat, twelve 14- to 16-in. guns, three 
each in four turrets located on the 
ship's center-line, two forward and 
two aft. 

The position of the basket-masks, 
the conning-tower, and the smoke- 
stacks are given, together with the 
position of the secondary battery be- 
low the main-deck and the contour of a 
typical bow and stern, with the loca- 
tion of two of the ^ four propel- 




Holdinq block 



0 izj'fsertiio 



Cardboard cut from the cross-sections, as shown on the next page, are used to shape • 
the block of wood; indicating the method of sawing and cutting waste material 
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Build Your Own 
Grandfather's Clock 

with our help 



We fumi^ blue prints, fin- 
ifhing materia) and instruc- 
tioru. Buy the work*, dial, 
weii^ti and pendulum from 
uiatturprifttngly low 
prices. You make a fine 
profit building artistic 
clocks for your friends. 
Compl«te Works $S.OO 

Oth«ri wtfA ehiBir* at ati priott 

Askftr ittridire Free Oier 

CLOCK COMPANY 

16«3 Ruffner St. 
Philadelphia, Pa. 




GenaiDe Armstrong Stocks and Dies 

Have You a Set in Your Kit ? 



Some of the advantages of Genuine ARM- 
STRONG Stocks and Dies: 

They can be adjusted to the variations In the 
size of fittings. 

Results arc accomplished with less work and time. 

The Dies are interchangeable in tlie stocks and 
they can be shar pened witiiout drawing the temper. 

Our catalog tells the rest of this interesting 
story; send for it to-day, 

THE ARMSTRONG MFG. CO. 

337 Knowlton Street - Bridgeport, Conn. 



"DON'T SHOUT" 

"I hear you. 1 can bear now as well 

as anybody. *Hoi<r?* With 

THE MpRLEY PHONE. 
I've a p»ir in my can now, but 
they arc invisible. I would 
not know I had them in, myself, 
only that I hear all right. 

"The Morley Phone for the 

DEAF 

is to the cars what glasses 
' are to the eyes. Invisible, 
comfortable, weight* 
less and harmless. Any- 
one can adjust it." Over 
one hundred thousand suld. Write for booklet and testimoniab. 
THE MORLEY CO.. Dept. 797. Perry BIdg.. Phlla. 





lUdor 
Bhck 



Two 
8isos 
4^ and 

inchoa. Extra Siso — 
8 inch OS (black onlyj f 1 .59 
Yolirnamn in gold inliiy— $ 
FRKK — IJlwral fliipply of ink with 
retail II ni era. Agentt tr<inted . Big proflU 
J. L. UUJIICH & CO.. 27 Tliames St., New York 



Vulcan" Ink Pencils 

-loaksble ink 
price*. 



Th* ONLY perfect, non-loaktble ink 
pencils Bt moderate price*. 





Print Yo^ir Own 

cards, circulars, labels, tags, meuus 

h<H>k, [KiinT. Vri'^t SO. I-Jirrtcr Ifjl, .Tol> 
Vres^Ss-) ,11,. CI- I S KXl'KNSKM IN lixl.l . 

S.MALL OLTLAV. I'ai^ for 
itself in Hhnrt time. Will last 
foryoan*. Kjwy to use, printed 
r,ilp„ twnt. Print f,»r others. 
HKi I'UOPIT. Write factory 
Tt)l>AY for press catalog. 
TVri;, eanls. paper. 

THE FRESS CO.. 0-33. Meriden. Conn 

r LEARN TELEGRAPHY-n 

at home in shortest p(>s.slble time. Morse 
or Wlrcletw. OMNIGRAPH AUTO. 
MATIC TRANSMITTER, connected 
with Sbunilt^r or Buuor, «rndB you 
mrasaire* «t any «pe«d, just mm ex- 
pwt uMrntor wnnW. Adopted by 
U. 8. Govt. K HtyltfH. 0»tali)t[rree. 

OMNIGRAPH MFG. CO. 

PlI-HCwIlaUl SU NnYwk 




YOU CAN'T LOSE 
PEN or PENCIL 




Certhia IIP-TO DATE combina- 
Uon cUnp and ypiu-ly ralrndur. 
FrevontH losti of pen ot 
pencil. Sav«S I ■ ~. 
B«flt thfnrout. .1 
Bood atatfoortft or 
from ua— iSc. 



ARGOS MFG. CO.. Dal A. 
402-406 N. PmIIt,, St.. CHIC^IO. n.l. 



P*r<i ^tm 



Arithmetic of Electrieity^A practical trea- 
tise on electrical calculations of all kinds 
reduced to a series of rules. $i.oo Tost paid. 
Popular Science Monthly, 225 West 39th St., 
New York. 



lers which drive the vessel at a speed 
of close to twenty-five knots an hour. 

In general, the model is 56 in. long 
over all, about 4 ' in. wide, and about 
10 in. high from the bottom of the keel 
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frame stations 



Water-line'^ 
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678&IOt.r,6M 1 

Frame C 




This edge 
must be 
straight 



The black of wood as it is marked with lo- 
cation figures and the cardboard forms 

to the top of the smokestacks. It 
gives a true form of half of the ship, 
and should be mounted on a painted 
backboard about 60 in. long and 12 in. 





Marnier of gluing several pieces of wood to- 
gether to make a large block for the model 

high. This size enables the maker to 
embellish the boat with miniature 
guns, anchors, flags, and even life- 
boats if desired. 

The model is made of pine, since 
that is the cheapest and easiest to work 



12- 



2)4"xrCleatsl2"long 



Tront 



Picture, Wire 



5^'Champte( I 

Size of the base for mounting the model and 
the way the wires are attached for hanging it 

witii. It is glued together as indicated 
to form a solid block, out of which the 
shape is cut with a chisel, and then 
smoothed with sandpaper. 

To be made realistic, the portion 
under the water-line may be painted a 
bright red and all above the water-line 
war gray. 

ICl 



When Machines 
Come Across 

Your machines haven't 
brains to develop the ca- 
pacity that is in them, but 
a Veeder Counter supplies 
a sort of watchful intelli- 
gence which makes them 
produce to their utmost. 

A Veeder allows no idling or 
marking time; it marks up the 
proper production-rate for a 
machine and remains to watch 
out that nothing less goes! 

A Veeder registers results as 
expressed in output, and that 
is why you can tell the prac- 
tical value of a machine, and 
the most productive use of a 
machine, by the records of 

COUNTERS 

The small Revolution Counter be- 
low registers one for a revolution of 

a shaft, recording 
a machine opera- 
tion. The mechan- 
ism of this counter 
will stand a very 
high rate of speed, 
making it especial- 
ly suitable for 
many types of 
small machines, 
and most adapta- 
ble for experimen- 
tal work. Will subtract if run backward. 
Price, $1.75. 

The Set-Back Rotary Ratchet 
Q)unter below is for larger machines, 
such as punch presses and metal-stamping 
machines, where a reciprocating movement 
marks ah operation. Registers one for each 
throw of the lever, and sets back to zero by 
turning knob once round. Supplied with 
from four to ten figure-wheels, as required. 
Price, with four figure-wheels, $10. (subject 
to discount). Elquipped with lock and keys 
to prevent tampering by machine operators, 
$1.50 extra. 






There's a Veeder Counter Just fitted 
for the machine you have in mind. If 
li s Ttol shown here you'll find it in 
(he Veeder bool^let. Write for copy. 

The Veeder 

44 Sargeant St, 



FOR THE MAN 
WHO CARRIES 
TOOLS 




This Handsome, Substantial 
Harness-Leather TOOL BAG 

Combines all the good features of the various com- 
mon leather bags. Strongly buiH for roiiKli usage. 
Bottom U5 three ply and steel studded. Has saw and 
bit liolder, hand strap and shoulder strap with pad. 
A mighty good all around tool bag. Six pizcs ranging 
from 14x8 inchc3 to 24x8 inches. Show this ad to 
5'our dealer and insist on the genuine KLEIN tool bag, 
or write us. 

Our Illustrated Tool Catalog 
sent you Postpaid on Request. 

MATHIAS KLEIN & SONS, Mfrs., Canal Sta. 3, Chicago 



Battery Charging 

Pays Big Profits 



No special electrical or raochanical exporlein .o iu'('P-'^p:iry. 
Anyone can oiM-rate HB equipnirnt. ucfjulrf-^* IlitU' at- 
tention and nn rxlra help. M:inv MB owners nrv ck-arlriki 

$100 to $150 Extra I^vfit Every Month 

Some even more than this. You can make big profits 

tuo. Tliiii flU 600 wHtt Chars^r rechanreii Itof 
kuto atoratie t>att•^ri>^* Mt (>nc«, with current eoat 
uf only ISr ro l&c pvr batturr- Aotoist p«y« WO 
Co $1 bO. bi|[ proHtn qui.^kly ma<)o. 
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ICS Put* ThU MoM«y-Mak«r 
in Your Garas« 



Baimncc in 9 monthly pftymentM <>M~' . . 
carnlnKB should easily inv, wiih irood 
profit tKHjdes. WrilP fiir 1 nil i>arTi<*ularn, 
ur Mndllf^ first mrmant wild ttiHl i-rdnp 
and eet charirer ataiic«. I > riili'f '.tdnutulr- ^ 
monev hark friinrMntuv, y»»o run nn rii^k V ' 
in ordering fE<im iliin ad. Debiy ^iini l. 
tncun* tout pruflls. Write or wir« tod»y 

IIOBART BROTHERS COMPANY 
Box Si. Troy. Ohio 





Tool Cases 



1 or Machinists and Tool 
Maimers, none better; 
seventeen styles. Quar- 
tered oak and covered. 
Ask for booklet 
'*Built for Service." 

The Pilliod LamberCo. 

SwantoKit Ohio 



Bartlett ^c^Z^Td^' Snips $2.40 to $5.50 



. S. Oovcrnment. Mmle 



UMd by U. S. i 

Tiee. 

Cuts keen. Holrf^ 'hp i>dtt«' 



. hikrdc!ttser> 
. ro(. forirsd. 



■t point eauHy ^*iitlir\K power ttirtt« Uin«8 thatm^ i 
orJinary Btraiithl itnii.. For by -* — — ■ 
MDt postpaid 111 U. a. at Uiam pric« 




Mti..irta>ai<M tl.M 
e-la., tortfd . 2.40 
lO-bL. . . . 3 JO i 
H-lB. . . 

a4.tab . . . SJOV^ 1^ rOLOCR ON MQUCtr 

BARTIErr MFG. GO,' 31 East USzjtna An,, DaCroit. Mich. 



THE MIDGET SU DE RULE 

will add. Hubtrsct, mulliply, divido; 
■olvc rrobleriia invulvitiB even mnd 
uneven root« and powori. AUo 
sives the Uxcarithmn of number* 
and the Sine* and Coeincfl. Tan- 

f:enl» niul ('utniiicciitn of all aiiglcH. 
ta operatlor) in very aimuU: qoiekly 
folves any matht^matical problem. 
Durably mad« of mefal . Adapted for 
abop and office use. Fits th« pocket, 
Inchea tn diamictt^r. 

Frlctwitli initmotions, $1.00. 

I'owr irfitfy buck if art itvt tatt^/\t4■ 

Gikaa SHdc Role Co., N'llo. Mick. 




'OOL CASES 

for 

"^ts and Toolmaker* 

r hooJiUt showfue the 
•nont practical !i<-lcc. 
■es on thv markrt 
*rom factory and 
^ TOO or refund 



Popular Science Monthly 

Index for Fluting Columns on a Shaping Machine 



THE fluting or beading of a column 
or a table leg is apparently a 
simple piece of work, but it requires a de- 
vice like this to do it economically and 
accurately. Work of this sort is usually 
done on a shaper, and an index similar 
to the one illustrated is a necessity 
in a shop that does miscellaneous work. 
The base A may be made in any 




An index head for mounting on a fluting ma- 
chine to space the flutes on the circumference 

length, but 6 ft. will allow a column 
432 ft- long to be handled between 
centers. It should be made of straight, 
well seasoned wood cut away at 
B to permit the shaper head to run 
close to the edge of the base. The 
head of the index C consists of a 
threaded block mortised into the base 
and pinned as shown at D. It is 
plain that the lower the center of the 
column and the lower the cutter is set 
on the head, the less vibration there will 
be on the work and the results will be 
more satisfactory; but the capacity of 
the index will be greater if there are two 
centers instead of one, so that columns 
of different diameters can be fluted. 

The screw at E should be not less 
than 1 in. in diameter, or it may not be 
rigid if it projects more than 2 in. from 
the head to reach the column at F. 
A stout spur center at G may be made 
by turning in a screw and filing it to a 
point. If the screw is loose enough 
to turn easily, it may turn back as the 
work proceeds; but this may be pre- 
vented by boring a hole at H and 
driving in a wedge-shaped pin, so that 
it will bear on the screw. 

The essential mechanism of the de- 
vice is the traveler J, which slides in 
the groove K of the base and is ad- 
justable to different lengths. It is 
held in place with pins at L. The spur 
center M must exactly coincide with 
that of the head. The indispensable 
part of the index is the plate .V, which 
consists of a piece of hard wood, or, 
better still, a piece of veneer. The 
edges must be scored with slots spaced 
accurately on the outside as at 0. 

A plate may be made for each num- 
ber of cuts desired, regardless of the 
diameter of the column, but one may 
be used for different spacings. For 



instance, a plate with twenty-four 
scores or saw kerfs in its edge will index 
any column that requires in its cir- 
cumference 2, 3, 4, 6, 8, 12, or 24 flutes. 
The square hole in the center of the 
plate fits closely on the square end Q 
of the plug R, which carries the index 
plate and turns in the hole S in 
the traveler block as the column is 
turned. It may be made to work 
easily by waxing it. The spur center 
M of the plug and the spurs T on the 
face of the plate should be made of 
heavy screws turned in, and the 
center spur M must be filed to a 
sharp point and the spurs T filed 
somewhat like an awl point. 

The metal washer at Y will per- 
mit the index plate to- turn easily 
by reducing friction, which causes 
the plate to jump when it is moved 
forward for the next cut. The back 
of the index plate, the face of the 
traveler block and the washer may 
also be waxed to reduce friction. 
When the column is set in place 
between the screw center G and the 
plate center M, it and the plate 
may be turned by hand. 

The piece U may be screwed on 
the side of the traveler flush with the 
face, and scored at a point that coin- 
cides horizontally with the center of the 
plug M. The scores O in the edge of 
the index plate and the scores V in the 
piece U should be made with the same 
saw to insure a uniform width to re- 
ceive the feather 11', which acts as a 
lock to hold the plate rigidly while the 
knives are cutting. The feather W 
should be filed slightly wedge-shaped 
to fit the scores closely. By turning 
the index plate N until a score in its 
edge coincides with score V and in- 
serting the feather II', the column will 
be held firmly while the shaper is doing 
its work. When the flutes in the 
column are cut, they will be as accu- 
rately placed as are the scores on the 
edge of the index plate, and any inac- 





\^ \/ V 











How the work is mounted on the ma- 
chine and in the index head for fluting 

curacy in the plate scores will be in- 
creased or decreased as the column is 
larger or smaller than the index plate. 

The bottom of the tenon of the 
traveler 1' should be saw-kerfed as at 
X, and these filled lengthwise with a 
tongue, glued to prevent the wood 
from pulling out by the draw of the 
pins L. The holes in the tenon to 
receive the pins L should be bored 
slightly higher than the holes in the 
base, to draw the shoulder of the tra- 
veler into close contact with the top 
of the index. — Charles A. King. 
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These Are The Hours That Count 




IV /TOST of your time is mortgaged to work, meals and sleep. But the hours 
■^■^■^ after supper are yours, and your whole future depends on how you spend 
them. You can fritter them away on profitless pleasure, or you can make those 
hours bring you position, money, power, real success in life. 

In these days, when men are being called to the colors from office, store, shop and factory, 
important places must be filled quickly and the boss wants trained men to fill them. You men 
of middle age, you who are too young, you who for one reason or another cannot go, this is 
your chance to serve your employer and your country and at the same time win promotion and 
a salary that will mean more comforts and happiness for those dependent on you. 

There's a big job waiting for you — in your present work, or any line you choose. Get ready 
for it! You can do it without losing a minute from work, or a wink of sleep, without hurry- 
ing a single meal, and with plenty of time left for recreation. You can do it in one hour after 
supper each night, right at home, through the International Correspondence Schools. 

Yes — You Can Win Success in an Hour a Day 

Hundreds of thousands have proved it. The designer of the Packard "Twin-Six" and hun- 
dreds of other Engineers climbed to success through I. C. S. help. The builder of the great 
Equitable Building, and hundreds of Architects and Contractors won their way to the top 
through I. C. S. spare-time study. Many of this country's foremost Advertising and Sales 
Managers prepared for their present positions in spare hours under I. C. S. instruction. 

For 27 years men in offices, stores, shops, factories, mines, railroads, in the Army and Navy — in every line of technical 
and commercial work — have been winning promotion 
and increased salaries through the I. C. S. Over 
100,000 men are getting ready right now in the I. C. S. 
way for the bigger jobs ahead. 



- TEAR our HKRE- 



Your Chance Is Here! . 

No matter where you live, the I. C. S. will come 
to you. No matter what your handicaps, or how small 
your means, we have a plan to meet your circum- 
stances. No matter how limited your previous educa- 
tion, the simply written, wonderfully illustrated I- C. S. 
textbooks make it easy to learn. No matter what 
career you may choose, some one of the 280 I. C. S. 
Courses will surely suit your needs. 

Make Your Start Now! 

When everything has been made easy for you — 
when one hour a day spent with the I. C. S. in the 
quiet of your own home will bring you a bigger income, 
more comforts, more pleasures, all that success means 
— can you afford to let another single priceless hour of 
spare time go to waste? Make your start right now! 
This "is all we ask : Without cost, without obligating 
yourself in any way, put it up to us to prove how we 
can help you. Just mark and mail this coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7619, SCRANTON, PA. 

Explain, without oblieatingr me, bow I can qualify for the position, or in tha 
subject, before which I mark X. 



AUrtKTISIMi 

Traffic ManaKPment 

msl.VESS «'«i>iilru) 

Commercial Law 

Cvrtificd Public Accounlaot 

Hinher Accountina 

Railway Accountant 

BOOKKEFPr.K 

Stenoerapher and Typlal 

Good Fngliili 

Window Trimmer 

Show-Card Writer 

Slan Painter 

CITIL SERVirt! 

Railway Mall Clerk 

Mall Carrier 

C4BT00SIST 

llluatrator 

Perapectlvc DrawloK 
Carpel Deaiffner 
Wallpaper Deaisner 
Bookcover Deaisocr 
TEICHEB 

Common School Sub|ecta 

□ Hlah School Subjccta 
Mathematict 
iCTOHOBILE OPERlTliie 
AutomoMle Repairing 
Auto. Electrical Worit 



EI.ECTRIC1L EXeUIEEK 
Electrician 
Electric WIrinz 
Electric Llgihtlne 
Electric Car RannlnK 
Heavy Electric Traction 
Electrical Draftsman 
Electric Machine Dealsner 
Tclearaph Engineer 
Telephone Work 
AHCIilTEtT 

Architectural Draftaman 
Contractor and Builder 
Duildins Foreman 
Carpenter 
Concrete Builder 
PLrHBER k STEAH FPrTER 
Heating & Ventilation 
Plumbing Inspector 
Foreman Plumber 
CHEmST 

Analytical Chemist 
□ HlitE FOREHl.<IORE.>'ei.NEER 

Coal Mining 

Metal Mining 
_ Metallurgist or Prospector 
J Assayer 

TEXTlI,EOTER.<iEERORSlIPT. 

Cotton Manufacturing 
J Woolen Manufacturing 



HEOniHICAL EKGIHEEK 
Mechaf*lcal EXraftaiiian 
Machine Designer 
Machine Shop Practice 
Boilermaker or DealgiMr 
Patternmaker 
Tt>olmakcr 
Foundry Work 
Blacksmith 
Sheet Meul Worker 
8TKAM EKSiKEKR 
Stationary Fireman 
■ AlllNE ENIIINEF.R 
HAS F!ilfllNE OPFRATlgO 
Refrliipration Engineer 
CIVIL FNGIKEF.K 
Surveying and Mapplnf 
R. R. Constructing 
Bridge Engineer 
SHIP DRAFTSMAN 
Structural Draftsman 
Structural Engineer 
Municipal Engineer 
SATIOATIOJf 
■atar Boat Rnoa'g 
AflRlCrl.TrBF 
_ Fruit Growing 
_ Vegetable Growing 
^ Live Stock & Dairying 
PODLTRT RAISER 



rreaek 
■ MUbb 



Occupation 
and Employer- 



Street and No._ 
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your 
gtiara 
of accut 



For 38 years— 
sincel880-Star- 
rett Precision 
Tools have been 
building their 
reputation as the 
leaders among 
fine measuring 
instruments. 

This reputation could 
never have been at- 
tained had they not 
always been found 
to be accurate by 
skilled mechanics. 
All Starrctt Tools — 
micrometers, vernier 
calipers, dividers, 
gages, levels, squares, 
etc., enjoy this dis- 
tinctive reputation. 

When looking for 
"accurate" measur- 
ing instruments — 
look for the name 
■ St arrett" — the 
words are synony- 
mous. 

Write for 
Ca t alo g 
No. 21-W 

It shows many styles 
I and sizes of these 
accurate tools. 





An attractive vase 
filled with flowers 



Removing the metal base 
from the globe without 
breaking the glass 



Making Vases Out of 
Electric Light Bulbs 

VASES that are both 
decorative and useful 
may be made from 
burned-out electric-light 
bulbs. Take a burned- 
out bulb and hold the 
metal part of it in a 
flame. After a few mo- 
ments turn the metal 
screw cap with pliers 
until it comes off. Then 
break the wires holding 
the two parts together. 
File through the top 
crown holding the glass 
rod and its filaments. 
Then break off the crown 
and take out the rod. 

Make a stand for the 
bulb out of brass or iron 
strips 1-16 in. thick and 
1-4 in. wide. This can be done by 
bending the strips into any desired 
shape, such as the one shown here, with 
a pair of flat-nosed pliers. — E. Bade. 




A mounting made 
o f metal strips 



ing the sponge or dough 
at the proper temperature 
lessens the time required for 
the substance to rise. 

Such a ho\ can be rrtode 
from a dry goods packing- 
bo.x. A convenient size is 
20 in. square and 26 in. high. 
About 10 in. from the bottom 
of the box is placed a shelf 
made of slats and strips of 
wood on cleats fastened to 
the sides of the box. A 
second shelf is placed 4 in. 
above the lower one. The 
shelves can be removed when 
cleaning the box. Below the 
lower shelf a sheet of galvan- 
ized iron slightly wider than 
the shelf is inserted. It is 
curved in order to make it 
slip in and stay securely. 
This prevents scorching of 
the lower shelf when a lamp 
is placed below, and it also 
helps to distribute the heat 
The door is hinged, and 
■nnth a thumb-latch or a 



How to Construct a Sponge-Box 
or Bread-Raiser 

A SPONGE-BOX or bread-raiser is 
a temperature equalizer for the 
housekeeper who finds the fluctuating 
heat and cold waves an aggravating 
circumstance in making bread. Hold- 



evenly, 
fastened 
hook and staple. 

A number of small holes are bored 
in the lower and upper parts of the 
sides and in the top of the box to pro- 
mote the circulation of air. A cork, 
which has been bored through the 
center to admit a straight thermometer, 
is inserted in one of the holes in the 
top of the box. A Fahrenheit chemical 
thermometer that registers as high as 
100 deg, can be used. 

To avoid danger of fire, the box 




The interior of the bread-raiser, showing the location of the shelves and 
the lamp, also the working plans with details for making the box at home 
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should be lined with asbestos or tin 
when a kerosene lamp is used for heat- 
ing the box. If an electric light is used, 
the lining is unnecessary. A 16 c.p. 
light will heat the box amply. A small 
and inexpensive night lamp is placed 
in the box, and a shallow pan of water 
is placed on the lower shelf, so that the 
air in the box will be kept moist. 

The bowl of sponge or pans of dough 
are placed on the upper shelf. The 
temperature of the box should be kept 
as near 86 deg. as possible when the 
bread is being made in the quick way. 
If a sponge is set overnight, the tem- 
perature should be kept at 65 to 70 
deg. until the dough is made in the 
morning, after which the temperature 
may be increased to 86 deg. The 
temperature in the box may be varied 
by raising or lowering the flame of 
the lamp, or by changing the tempera- 
ture of the water in the shallow pan. 
— S. R. Winters. 



How to Keep a Miter-Box 
from Warping 

SHRINKAGE of the sides of a 
miter-box does not affect its ac- 
curacy, but the shrinkage of the bot- 
tom will throw out of line the cits in 
the sides, and render the box worthless 
for accurate work. The illustration 
shows a simple and infallible means of 
preventing, or rather counteracting, 
this shrinkage. It consists, in effect, 
in splitting the miter-box longitudinal- 
ly through the bottom and connecting 
the halves by transverse pins fixed to 
the box only at the extremities. 

In practice this result is accom- 
plished by using two pieces of heavy 




A split base with cross-pins to pre- 
vent the miter-box from warping 

material for the bottom, the combined 
width of which should be in. less 
than the desired width of the box. 
These pieces should be carefully jointed 
and squared all around and the side 
pieces nailed on. Place the halves to- 
gether on the work-bench, adjust 
them carefully, and clamp them firmly 
together. Bore a 34- or J^-in. hole 
through the sides and the bottom at 
each end of the box. Insert a dowel, 
which should give a very light drive 
fit, in each hole, and drive a nail 
through each end of each dowel. 

This arrangement holds the sides 
of the miter-box in the same relative 
position, and permits any amount of 
lateral movement of the bottom under 
changing atmospheric conditions. 

If good material is used for the bot- 
tom and a good job done, it will pay 
to go farther by screwing the sides on 
instead of nailing them, thus making 
them easily removable when they be- 
come worn. — Henry Simon. 
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When the Blueprint Calls 
for Close Limits 

— the best ttxjl made is none too good 

^ for the mechanic who values his 

'""^ ® reputation. Men whose every 
art of a working day is dedicated to 
precision find in 

MACHINISTS* TOOLS 



the accuracy and dependability re- 
([uired to match their skill. 

The final proof of the reliability of 
these world-endorsed tools is attested 
by three generations of skilled me 
chanics. 

n'rile Today for Catalog No. 27 

Besides listing our complete line 
of tools, it contains much infor- 
Mi.ition of value to the machinist. 

Brown & Sharpe Mfg. Co. 

PROVIDENCE, R. I., U. S. A. 




ASBESTOS 

We arc miners and shippers of Crude Aslwstos 
in anv quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, spin yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For aiiytliiuK you want in .Asbestos, turn to 

KEA5BEY & MATTISON COMPANY 

Dept. S-4. AMBLER, PENNA., U.S.A. 

Owners of the world's largest Asbestos Mines. 




Bailey Iron Planes 

" Bailey " Iron Planes have been in use for 
nearly fifty years, and are the recognized 
standard for Planes of this type. 

While retaining all the original features, many val- 
uahle improvements in constniction have been added 
[rom time to time. Only the hue?t materials nnd llie 
best worlcmanship are used in their manufacture. 

Always insist that your order be filled with 
Planes made by THE STANLEY RULE & 
I,E\'EI, CO., which carrv .with them a 
OUAR.^NTEE backed by 'a Company that 
has been manufacturing Carpenters' and 
Mechanics' tools for over half a centurj'. 

For Sale by oil Hardware Dealers 

Stanley Rule & Level CO 

New Britain. Conn. U.S.A 



ELECTRICITY MADE SIMPLE 

plain and nnilrrstandnMp. SI .00 rontpaid 
Popular Sciencv Monthly, 225 W. 



A book <I«vul4l of 
t«cbitii.-aliti«s. Simitle, . 



39th St., New York 




WITTZ 



GET A 

KERO-OIL" ENGINE I 



MONEY 
BACK 

if not satisfied On 
my New 90 

Day Engine OHer 



g Have More Power- 
Do your work easier 
—Get a better engine 
—At less cost — Make 
more money — Save 
more fuel— Immediate 
Shipment Direct from Factory— No 
long waiting— Five- Year Guajrantee 
Deal Direct— Hundreds of Engines 
—2 to 30 H-P.— all styles— Ready to 
Ship — Suit yourself as to terms— 
Cash — or Payments — or 

IVO MOIVEY Write f or mylatest 
¥\/\1intT book,(copyrighted)"How 
IIIIWjV to Judge Enginei"-teUs 

you all about engines and 
fuels, and why I can sell a better 
engine at wholesale factory price. 

I ship everywhere in the U.S. — grtiarantee safe 
delivery — save you $1 5 to $200. I can ship bisr 
engines — or Bmall engines — on wire orden. 
WriU me today— ED. H. WITTE. Pres. 

WITTE ENGINE WORKS 

2224 Oakland Ave., Kansas Citj, Mo. I 
2224 Empire BIdg., Pittsburgh, Pa. 
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They Give You 
Fingers of Steel 

Look at your hand. 

It is the most wonderful grasping 
instrument ever known. Human 
ingenuity has never produced 
anything that can compare with 
it in versatility— in the ability 
to grasp everything. But what 
the hand gains in versatility is at 
the expense of strength; even 
Nature could not make it capable 
of grasping with the utmost firm- 
ness. You cannot always grip 
hard enough with the hand alone. 

\RMlJ)cwf/ 

PLIERS 

add strength to the grasp of your 
fingers. Their sturdy jaws cling, 
holding where the bare hand slips. 
Their handles, fitting the hollow 
of your hand, give you leverage. 
Where your fingers of flesh will 
not serve, Red Devil Pliers are 
your fingers of steel. 

A pair of "Red Devils" will save 
you many a minute — many a 
bruised finger. With them you 
can do scores of things around 
the house which would otherwise 
remain undone, things you thought 
you couldn't do. 

There are over 100 styles of Red 
Devil Pliers- ask your hardware 
dealer to show you YOUR fingers 
of steel. 

Smith & Hemenway Co., Inc. 

Sales and Export Office: 

263 Broadway, New York, N. Y. 

Factories: Irvington, N. J. 



"Red Devil** U the Expert Mechanic's 
guide to known quality in Pliers, 
Electricians' Tools. Class Cutters, 
Hack Saw Frames and Blades, Au^er 
Bits, Chain Drills, and Other Hand 
Tools. 



A Simple Type of Home-Made 
Magnetograph 

IT is known that there are continu- 
ous changes in the direction and 
strength of the earth's magnetic field, 
such variations being at times so 
marked as to merit the title of "mag- 
netic storms." The origin of the 




Moving photo 
plate 



A diagram showing the way a magnetograph records 
the strength and direction of the earth's magnetic field 

variations noted at any observation 
station may be remote or purely local. 
They may arise from solar disturb- 
ances, volcanic eruptions, or even from 
local climatic conditions, such as cloud 
shadows or showers or wind gusts, as 
recently shown by Nipher. 

For many years progressive govern- 
ments have maintained magnetic sta- 
tions. The observations at these 
stations are made by suspended mag- 
nets bearing small mirrors, which make 
continuous records of their ever- 
changing angular positions by the re- 
flections of the beam of light on a 
moving sensitized photographic film. 
The path of the wandering spot of 
light on the film is permanently re- 
vealed by the subsequent developing 
and fixing process. 

More than thirty years ago another 
method of registration of magnetic 
disturbances was put into limited 
practice. This was the registration 
of the deflections of a sensitive elec- 
trical current indicator (a galvanom- 
eter) connected to a simple coil of 
wire (Fig. 1). Variation in the num- 
ber of lines of force of the earth's 
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magnetograms. In Figs. 2 and 3 are 
shown two records recently taken at 
Washington University, using an 
American-made galvanometer in con- 
nection with a circular coil 1 ft. in 
diameter and containing 800 turns of 
wire. A narrow beam of light from a 
100-watt mazda lamp was reflected 
from the galvanometer mirror to a 
photographic plate 
undergoing a steady 
lateral shift of 1 in. 
in ten seconds. 

In Fig. 2 is shown 
a record with the coil 
C laid flat upon a hori- 
zontal table-top, and 
Fig. 3 shows the record 
with the coil stand- 
ing on edge, with its 
plane approximately 
north and south— a 
position in which the coil embraces 
comparatively few of the lines of the 
earth's magnetic field. 

The more violent disturbances indi- 
cated in the records are due to the 
proximity of an electric car line 600 



/ /// 





Fig. 2. A record made with the 
coil lying flat on a horizontal plane 

magnetic field which pass through the 
coil C produces a current through the 
galvanometer coil proportionate to the 
time rate of that variation. Hanging 
between the poles of a steel magnet, 
N-S, the galvanometer coil deflects 
in proportion to the magnitude of the 
induced curr*^ traversing it. 

Some of the lately developed types 
of low-resistance, high-sensitivity gal- 
vanometers yield extraordinarily fine 
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Fig. 3. This re:ord was made with the 
coil on edge {.ointing north and south 

ft. distant. Certain U. S. magnetic 
survey records show undoubted dis- 
turbances arising from an electric car 
line at a distance of thirteen miles 
from the observing station. 

It has been suggested that a coil 
such as the one shown in C, Fig. 1, 
could be laid upon a harbor bottom, in 
connection with a shore galvanometer, 
would indicate magnetic disturbances 
arising from the steel hull of a passing 
submarine. But, considering the ever- 
present normal fluctuations, grave 
doubt may arise as to the efficacy of 
such a device. — Lindley Pyle. 

How to Put Packing in an 
Automobile Pump 

IN packing the circulating pump of an 
automobile the following method 
will improve the work. Determine in 
what direction the shaft runs; then, 
when winding the strand of packing, 
wind it in a direction by which the 
friction of the shaft will tighten up the 
spiral rather than loosen it, so that the 
packing will be in a slight measure self- 
tightening — the reason being the same 
as for the use of right- and left-hand 
threads on the parts that revolve and 
are subject to friction against station- 
ary members. A pump so packed will 
give very little trouble. 
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Janmry, 1919 

Oiling the Piston Pin on 
Automobile Engines 

IN recent years pistons have under- 
gone a marked revolution. With 
the development of the extremely 
high-speed motor the weight of the 
pistons was reduced to ^ minimum. In 
many cases these 
light-weight pis- 
tons have given 
trouble, and 
usually it is be- 
cause of the lack 
of care in per- 
fecting the de- 
sign. 

In one case a 
well known car 
with aluminum 




A groove cut connect- 
ing pin with ring slot 



pistons developed a 
knock after only a few hundred miles 
of service. The cause proved to be a 
loose piston pin, and the matter was 
remedied by removing the piston and 
fitting a slightly larger pin. But soon 
the trouble showed in another cylinder. 
This time all the pistons were altered 
as shown in the illustration, and no 
further trouble was experienced. 

The lower piston ring was removed, 
and the upper corner of the lower side 
of the groove was filed at an angle of 
45 deg. for a short distance on each 
side of the pin, as at A; then a small 
groove was cut connecting this to the 
pin bearing. The groove below the 
ring was cut to catch the oil, and it 
was then drained to the pin bearing, 
which evidently had not previously 
received sufficient oil. — S. E. Gibbs. 



Use Solder to Secure an Iron 
Pin in Wood 

I HAVE found that solder is the 
quickest thing with which to fasten 
a long pin in a section of hard wood 
(Fig. 1), glue requiring too much time 
to set and also preventing subsequent 
removal. After tinning the pin I ran 
plenty of solder around it (Fig. 2) just 
where it emerged from the wood. The 




The different stages in making a 
connection of a metal pin in wood 

hot solder produced a helpful groove 
in the wood (Fig. 3) into which the 
solder was forced when cold. I then 
filed the solder flush (Fig. 4). By this 
method the pin held firmly, and at the 
same time could be easily removed 
when necessary. — James M. Kane. 




Polished steel gives no hint of 
its quality — no one can judge the 
quality of a tool by its appearance. 

That is why carpenters buy tools 
by name. They have learned from 
experience which tools give the 
best and longest service. 

The Disston Saw is the saw 
most carpenters use. 

" Disston-Saw " is one word to 
the carpenter. He learned his trade 
with a Disston. His boss used one 
before him. "Disston-Saw" means 
to the carpenter everything that is 
needed for best work and long life. 

To be sure of a good saw, buy 
the way the carpenter does — buy 
It by name — "Disston." 

The many details of construction, 
resulting from more than three- 
quarters of a century of experi- 
ence, are all summed up for the 
practical man in this one fact — 
Disston Saws do the work quickly, 
easily and right. 

Disston Saws and Tools are sold by 
hardware dealers the world over 

HENRY DISSTON & SONS, Inc. 

PHILADELPHIA, U. S. A. 

Canadian WorkM: Toronto, Canada 



DISSTON 

SAWS AND TOOLS 
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Outwit Old Man Winter 

DECIDE now to protect your car during the coming win- 
ter with Johnson's Freeze-Proof. Purchase 3^our supply early from your 

dealer and read and follow the directions carefully. A little time spent now in cleaning the ra- 
diator and putting on new hose connections will save you unlimited time, trouble, worry and 
expense during the winter months. 

JOHNSON'S 
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•is the logical anti-freeze preparation. It is inexpensive — does not evaporate — 
is non-inflammable — easy to use — and guaranteed. One application will last all winter 
unless the solution is lost through the overflow pipe or leakage. 



Truck and fleet owners will find 
Johnson's Freeze-Proof a great 
time and money saver. Your 
trucks will always be on the job and in 
the coldest weather it will be "Business 
as Usual" for you. 

Farmers will find Johnson's Freeze- 
Proof a utility product — for automobiles 
— tractors — gas engines — trucks — and 
electro lighting and heating plants. 

S. C. JOHNSON & SON, 




The present high price of alcohol 
— its low boiling point — quick eva^ 
poration and inflammability make 
it impractical. Use Johnson's Freeze- 
Proof, then forget there is such a thing 
as a frozen radiator. 

One package will protect a Ford 
to 5° below zero and two packages will 
protect it to 50° below zero. See scale on 
package. 

Racine, Wis., U. S. A. 
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All the 
Year Round 



IND00RSa;;40U'^00RS 



Ease the 
throat 
with — 





LUDENS COUGH DROPS 



The many uses for Luden's have won year 
'round popularity. Luden's quickly relieve huski- 
ness, throat tickle, dryness and similar irrita- 
tions. No matter who you are or what you 
do, you'll find Luden's helpful and handy. 

GIVEOyiCK 



Look for the 
familiar 
Luden yellow 
package 

Made by 

WM. H. LUDEN 

in Reading, Pa. 
Since 1881 
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Mr. Jones writes a letter 



— and his communication is interesting to every man 
who shaves himself — and Welshes comfort in so doing. 





"My children chanced to give 
mo a <iivk of your.shiivinir soap." 
says Mr. Jones. If you do not have 
one given yon— give yourself a 
*'Handy Grip." 



"Inlliedirectionswafl 
nn udnionition nut to 
rub ... I thought this 
extreraclysilly," says 
Mr. Jones. Hut he 
tried itiind found the 
trxith of the original 
Colgate plir.'ise used 
since 1H1I7— "needs no 
mussy rubbing in with 
the fingers." 



"I am, from now on. a 
firm champion of Col- 
Riite's Shaving Slick, 
it heats an y I li i ng I 
Imve ever used." says 
Mr. Jones. You will 
reach the same conclu- 
sion after you have 
tried Colgate's "Handy 
Grip." 




New York, April 6, 1918. 



Colgate & Co., 

New York City. 

Gentlemen : 

Some months ago my children chanced to give 
me a stick of your shaving soap, and I am writing to 
you to tell you what a delight shaving now is with it, 
instead of the nightmare I formerly experienced when- 
ever I shaved. The lather is wonderful, smooth as 
velvet, leaves the skin without any irritation, and in 
short, your shaving stick is ideal for the purpose. 

In the directions that came with the shaving stick 
was an admonition not to rub the beard with the hand 
after applying the lather. I thought this extremely 
silly, but on trying it I found that your experts had 
solved another important element in successful shav- 
ing and I shall neveragain do anything but follow the 
advice given. The brush, applying the lather with the 
proper degree of moisture in it, is sufficient. The 
new method is vastly superior to the old. 

I am, from now on, a firm champion of Col- 
gate's Shaving Stick. It beats anything 1 have ever 
used, and I've been shaving myself for 35 years. 

None of your agents have solicited this testimonial 
from me but I send it merely as a deserved recognition 
of the makers of the best shaving soap in the world. 

Very truly yours, 
(Signed) Edwin J. Jones* 

*J/r. y^nts it jitiociatt Etttl*r »/ 
Tht Financial Wtrld 



THE "HANDY GRIP" 
is the thrifty Shaving 
Stick. It saves you 50 
shaves l>elow the "Waste 
Line," and more: you can 
buyaRctlll Stick for the 
original metal Grip, 



A DOUBLE ECONOMY WITH COLGATE'S 



0 



— for yoii can un- 
(K-i-fw tliL- last half- 
inch of soap from 
the Grip 'enough 
for 50 shaves) — 




tnd press it when 
w el 1 o a 11 1" \v 
Stick. It adheres, 
to be «// used- 
no waste. 




^And the ReftU 
Slick, <t)sting 
less than the 
roinplele Grip, screws in 
and lits the Grip. 




